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Title & Document Type: 841 4A Polar Display Operating and Service Manual 
Manual Part Number: 08414-90016 
Revision Date: May 1973 
About this Manual 

We’ve added this manual to the Agilent website in an effort to help you support your 
product. This manual provides the best information we could find. It may be incomplete 
or contain dated information, and the scan quality may not be ideal. If we find a better 
copy in the future, we will add it to the Agilent website. 

HP References in this Manual 

This manual may contain references to HP or Hewlett-Packard. Please note that Hewlett- 
Packard's former test and measurement, life sciences, and chemical analysis 
businesses are now part of Agilent Technologies. The HP XXXX referred to in this document is 
now the Agilent XXXX. For example, model number HP8648A is now model number Agilent 
8648A. We have made no changes to this manual copy. 

Support for Your Product 

Agilent no longer sells or supports this product. You will find any other available 
product information on the Agilent Test & Measurement website: 

www.aqilent.com 

Search for the model number of this product, and the resulting product page will guide 
you to any available information. Our service centers may be able to perform calibration 
if no repair parts are needed, but no other support from Agilent is available. 
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CERTIPICATION 



liewhtt-Pncktird Comjwiy certifies that this product met Its piihlislted specifications at the time of 
shipment from the factory. Hewlett-Packard further certifies that its calibration measurements are 
traceable to the United States National Bureau of Standards, to the extent allowed by the Bureau's 
calibration facility, and to the calibration facilities of other International Standards Organization 
members. 



WARRANTY 

This Hcwlclt-I’ucktird instrument product is wiirrunted ngtdnsl defects in miiteriul imd workinmishi|) 
for a period of one year from date of shipment. During tlie warranty period, Hewlett-Packard Com- 
pany will, ut its option, either repair or replace products which prove to be defective. 

For warranty service or repair, this product must be returned to u service facility designated by UP. 
Buyer shall prepay shipping charges to HP and HP shall pay shipping charges to return the product to 
Buyer, However, Buyer shall pay all shipping charges, duties, and taxes for products returned to IIP 
from another country, 

HP warrants that its software and firmware designated by HP for use with an instrument will execute 
its programming instructions when property installed on that instrument, HP does not warrant that the 
operation of the Instrument, or software, or firmware will be uninterrupted or error free. 

LIMITATION OF WARRANTY 

The foregoing warranty shall not apply to defects resulting from improper or inadequate maintenance 
by Buyer, Buyer-supplied software or interfacing, unauthorized modification or misuse, operation 
outside of the environmental specifications for the product, or improper site preparation or main- 
tenance, 

NO OTHFR WARRANTY IS EXPRESSED OR :MPLIED, HP SPECIFICALLY DISCLAIMS THE IM- 
PLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE. 

EXCLUSIVE REMEDIES 

THE REMEDIED PROVIDED HEREIN ARE BUVEIVS SOLE AND EXCLUSIVE REMEDIES. HP 
SHALL NOT BE LIABLE FOR ANY DIRECT, INDIRECT, SPECIAL, INCIDENTAL, OR CONSF.- 
QUENTIAL DAM\GES, WHETHER BASED ON CONTRACT, TORT, OR ANY OTHER LEGAL 
THEORY. , 

ASSISTANCE . < * 

Product maintenance aftreements and other customer assistance agreements are available for Hewlett- 
Packard products. 



For any assistance, contact your nearefi Hewlett-Packard Saks and Service Office, Addresses are 
provided at the back of this manual. 
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serial NUMBERS 



'I’hls mtmuiil iipp)tcs directly to instruments with 
seriul numbers prefixed 981 und U'l>t A, 



With elmnnes described in Section VII, this manual 
also applies to instruments vvltl) serial numbers pre- 
fixed 030 and 9 -10. 



For additional 

serial numbers, see iNS'IRUMLNlb COVLRLD 



serial 

UV MANUAL in Bectton 1. 



This matmal does not apply to serial numbers pre- 
fixed 933 and below. 
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Figure 1-1, Model 8414A Polar Display 
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Bcctfoti I 
Outicral Informiitlon 



SECTION I 

GENERAL INFORMATION 



M. DESCRIPTION, 

1*2, Tlio Hewk'lU’iu'kiU'd Model 8-IMA Polar DIk* 
piny (injure M) is ti plu|i>in dtupliiy unit for 
llewlelt'PtiekiU'd Model 8*1 10 A aiid Model HdOVA 
Network Arialyzerti, It Okpliiys, ii) polar form on a 
flved ,rh CUT, 11)0 relative phase and mapitude of 
the s'l^iials applied to the Network Analyzer. 

l-O. The CRT’s Internal Kralleule has five elreular 
maplUide divisions and 80 radial ten-degree phase 
divisions. Pull scale niagnltude calihrallon is deter* 
mined by controls on the Network Analyzer. The 
Internal graticule, augmented by a set of snap-on 
overlays, allows the display to be read directly In 
reflection coefficient, Impedance or return loss for 
maximum eoirvenlence in viewing and photo- 



graphing displays. An additional convenience for 
photc)graphlng displays is provided by pa))el- 
conlrolled, internal graticule illumination elimi- 
nating the need for an ultraviolet light source in 
the camera, A beam centering pushbutton, In con- 
junction with continuous action positioning con- 
trols, permits easy Initial calibration and accuracy- 
improving offset adjustments, Ilear-piuiel blanking 
and marker Inputs accept externally-generated 
signals for between sweep display blanking and for 
frequency marking b^ beam brightening, The hori- 
zontal and vertical components of the polar display 
are available at separate rear-panel outputs for driv- 
ing external displays such as X-Y graphic recorders, 
’Hie polar display is fully transistorized, except for 
the CRT, and is powered by the Network Analyzer 
mainframe. Complete specifications are given in 
Table 1-1, 



Table 1-1 . Specifications 



Range; Normalized polar coordinate display; 
magnitude calibration 20 percent of full 
scale per division. Scale factor Is a function 
of gain setting on Network Analyzer. Max- 
imum scale factor 10, minimum 0,0810, 
Phase IS calibrated in ten-degree increments 
over 800-degree range. 

Accuracy; Krror circle on CR'I' less than 8 min 
radius. 

Output; 'I’wo tic tmtputs provide horizontal and 
vertical components of polar quantity. For 
full scale deflection output is nominally 
i2.B volts, source impedance less than 100 
ohms, minimum bandwidth (8 dU) 10 kitz. 

Drift; CR'r, <i0,2 inm/’C; auxiliary outputs, 
<tl0mV/"C. 

Ream Center: Pressing BEAM C'l'R pushbutton 
simulates zero signal input to test channel 
and allows convenient beam position adjust- 
ment for reference, 

CRT: Five-inch, B-kV post accelerator tube 
with P-2 phosphor and internal polar 
graticule. 



Marker Input (rear panel); Accepts frequency 
murker output )uilse from IIP HilOO-series or 
OOO-serles Swec[) Oscillators, -B voltfi peak, 
'I’race is hrightenetl for duration of marker 
pulse, 

Ulanking Input (rear pimel); Accepts -I volt 
blanking pulse from HP 8090-serles and 
OOO-serles Sweep Oscillators to blank re- 
trace during sweep operation, 

Background Illumination: Controls InU 'slty of 
CR'P background illumination for photog- 
raphy, Kllmlnates need for ultraviolet light 
source in oscilloscope camera when photo- 
graphing Internal graticule. 

Power; Additional 86 watts supplied by Net- 
work Analyzer, 

Weight: Net, 11 lb (4,0 kg). 

Dimensions; 0 in, high, 16-9/10 in, deep, 7-0/32 
In. wide (16,2 x 39, 6 x 18, 0 cm), exclud- 
ing front po))el knobs. 
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HecUon I 

G«nt»ml Inforinution 

1*4. EQUIPMENT SUPPLIED, 

1*5, TIr* PoIhi* niKpliiy luis 10 olinfl ovoiltiyK 
provided UK iu!i.'yK(iorli.'K, 12 ,Sinllli CImrt luul four 
return Iokb ovt'HiiyK, TIr'ki! Ovorliiys m-e pliiKtle 
sUeetB tliat Kimp diUo the fiRL* of the CRT. Thn'i* 
different Bmitli Churl KiiiOe fiietorB tire UKed mid 
four different tilyk'B of eiieh Kciile tire Kiipplled for 
different tipplltmtions (refer to PiKitre OT)). 



1-6, INS : RUIvlENTS COVERED BY MANUAL 

1-7, Tliis IiiKlriiineiU hiiK u twieptirt Keriul luiinber. 
The first four (IIj{Uk mul the letter ecHoprlse llu* 
serltil numlier prefi.s, The IiikL five ttipilK form the 
Kequejjtiol suffis Ihiil Is iinlt|ue to etieli InKtrutm-iU, 
The eonlenlK of this miouiiil iipply direetly to iii> 
Btrinnejits htivitiK the stime serltil miinher prefix(es) 
OK listed umier HhlUAL NUMIJHRS on the title 



Model Bdl-IA 



l‘H, An liiKtrument nmiuifoeturetl after the print- 
in« of this mommi tnoy hove a serial prefix ihal. is 
not lisU'd on the title paite. This unlisted serial pre- 
fix tndieates that the instrument Is different from 
those deieumenU'd In this maiuial. The manual for 
this Instrument Is supplied with a yellow Manual 
ChaiiKes supplement that eontains “ehanite Inform- 
iithuP* that doeuinents the differences, 

M). l’’or information concerning a serial numher 
prefix not listed on the title pane or In the Manui.’ 
Clmnites supplement, contact your nearest I Imvleth 
Pochard office, 

MO, OPTION 

Ml, 'fhe Option 112(5 modification to the stand- 
md H-IMA Polar Display allows computerized 
control of magnitude and phase data In the HG-I2A 
series Automatic Network Analyzer systems, ,See 
PlKure :i-l2 for further information. 



SAFETY CONSIDERATIONS 



GENERAL 

This product titul rcliiicd documciuiitlon must he 
reviewed lor ramillari/iition with safety markiu|is 
and Instructions before operation. This product has 
hciln desittned and tested In accordance with inter' 
tiatlonal standards. 



pAFETY SYMBOLS 

A 

nrt 



Instruction manual symhol: the 
product will he marked with this 
symhol when It is necessary for 
the user to refer to the instruc- 
tion manual (refer to Table of 
Contents). 



lndicat«.s hazardous voltages. 



4r Indicates earth (ground ) terminal. 



SAFETY EARTH GROUND 

This is a .Safety Class I product (provided with a 
protective earthing terminal). An uninterruptible 
safety eartit ground must be provided from the 
main power source to the product Input wiring ter- 
minals, power cord, or supplied power cord set. 
Whenever it is likely that the protection lias been 
impalmd, the product must lie made inoperative 
and he .secured against any unintended operation. 



BEFORE APPLYING POWER 

Verify that the product isconllgured to match the 
available main power source per tlie input power 
configuration instructions provided in this manual. 

If tills product Is to be energized via an auiotrans- 
former make sure the common terminal is con- 
nected to the neutral (groundeil side of mains 
supply). 



tMA DMJtv'frn WAKNINc; sign denotes ti 
WARNIIMC^ I 1 ^ uttentlon to a 

procedure, practice, or the like, 
which, if not correctly performed 
or aditered to, could result in 
personal Injury. Do not proceed 
beyond a WARNING sign until 
the indicated conditions are fully 
understood and met. 



f denotes a 

, - I hazard. It calls attention to an 

~ operating procedure, practice, or 

the like, which, If not cormctly 
performed or adhered to, could 
result in damage to or destruc- 
tion of part or all of the product. 
Do not proceed beyond a CAU- 
TION sign until the indicate*! 
conditions are fully understood 
and met. 



SERVICING 



WARNING 



.viTi7t'/ng. oilfusinii'nr, iiuiiiKciuiiui', 
or rqutir of this i>rotliit ( must he per- 
formed only hy i{tuilljled perMtimel. 

Adiusimeitix deserihed in (Ids numuid 
nuiy he performed wiili po\eer supplied 
(0 (he produet while proteedve eovers 
tire renmi'id. Ihiertty uvtdlahle ut numy 
poliKs may, If eomaeted, result in per- 
sonal injury, 

Capaeimrs inslue this product may still 
he cliarKi d even when disconnected from 
Its power source. 

\ 

To avoid a lire ha:ard, only fuses with 
the retpdred current rating and of the 
speeijied type (normal Now, time delay, 
etc.) are to he used for replacement. 
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SECTION II 
INSTALLATION 



IIMITIALINSPECTION^ 

2*2. lURpeot the tnslrumcDt for Khipplnn dinmiBo 
tw Boon »B It Is unpticla'd, Check foi* broken knobs 
and connectorst inspect cabinet and pane) surfaces 
for dents and scratches, Check elecirical |)erforin- 
anco ushiB procedures In Section IV. If the Instru* 
ment Is damatjed In any way, or fails to operate 
properly, notify the carrier and your nearest 
Hewlett-Packard Sales and Service Office, In the 
event of mechanical dumuiie, the packinit nu terlal 
and carton should be held for carrier’s Inspection, 
For assistance of any kind, Including Instruments 
under warranty, contact the nearest Hewlett- 
Packard Sales Office. 

2-3, REPACKAGING FOR SHIPMENT, 

/ 

2'4. Using Original Pnokaging, 

2-6, The same type containers and materials used 
In factory packaging can be obtained through any 
Hewlott-Pttcluu’d office, 

2-0, If the Model 84 M A Is being returned to 
Hewlett-Packard for servicing, attach a tag Indi- 
cating the type of service required, return address, 
model number and full serial number. Also, mark 
the container FRAGILE to assure careful handling, 

2-7. In any correspondence refer to the Instru- 
ment by model number and ful'. serial number, 

i 

2-8, Using Other Packaging, 

2-9, The following geperal l.istructlons should be 
used when repackaging v/lth cominercially-avnllable 
materials t 



a. Wrap the 8414 A In heavy paper or plastki. 

tlf shipping to a Hewlett-PackiU'd serivee office or 
center, attach a tag Indicating the type 'of service 
required, the return address, model number and 
full serial numbvr,) ' 

r I 

b. Use a strong shipping container, A double- 

wall carton made of 060 pound test material is 
adequate, , 

c. Use enough shock-absorbing mliterlal 

(three to four Inch layer) around all sides 6f the 
Instrument to provide firm cushion and prevent 
movement Inside the container. Protect the control 
panel with ctirtlbourd. , 

I 

d. Seal the shipping conUiiiier securely, and 
mark it FRAGILE to assure tsirefUl handling, 

e. In any correspondcree refer to the Instru- 
ment by model number and full serial number, 

. I ' 

2-10. PREPARATION FOR, USE, ' 

2-11, ihstallotlon, ' i 

I ) ' 

2-12, Instructions for Installing the Polfir /Display 
In the Network Analy an mainframe arc in the Net- 
work Analy7,er Operating and Service m.viuial, 

I * 

1 I 

2-13, Power Requiroinonts. 

2-14 j The Poku* 'Display obttiins power from the 
Network ' Analyzer nijilnfrarn't through the rear 
connpetor, Ivhen it Is properly installed. 



t I 



I 
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SECTION III 
OPEPATION 



30 ► INTHODUCTION. 

3«2, Si|{nii!s fronl Uic Notwoirk Annlyzcr contain- 
In;? )ilmc and amplitude Infonnulion arc fed to the 
84 14 A throUBh a rem'-[nmel connector, 'I’liese 
slKimlii are rcKolvcd into vertical and horizontal 
doflcctlon Klpittls and applied to the CRT, wlieo; 
they are displayed in polar form, Siitnuls from the 
horlzonlttl and vertical amplifiers ore available at 
roar-panel output connectors for use will) an exter- 
nal X-V recorder or oscilloscope. Controls on lire 
front panel pro\ ide c-enterniK, focus and Intensity 
adjustments for ;he CRT display, 

CAUTION 

MECHANICAL SHOCK, Do not bump or jar 
the Polar Display as misaliunment of the CR'l’ 

Itun may result, 

MAGNETIC !• lELDS, Do not place the Polar 
Display near a sweep neneraior cotitaining a 
BWO whiclr has an unshielded inaitnet or Hie 
CRT will he permanently magnetized, causing 
poor focus. Separate tlie H414A from any 
magnetic source hy at least two feel, 

3-3, PANEL FEATURES, 

3-4, I’ront and rear panel conlrtils, connectors 
and indicators are descrlhed in Fiiture ,’M, in tills 
figure the numbers on tlie illuslmtlons match the 
description numbers, 

3-5. MEASUREMENT PROCEDURES. 

3-0. General measurement j rocedures are nlven in 
PiKuros 3-9 and 3-10, Measurement procedures 
using tt specific transducer are given in the Operat- 
ing and Service Manual or Operating Note for Hie 
particular transducer, 

3-7. OPERATING INFORMATION, 

3-8, Polor Display of RcflGotlon Coofficlont and 
Phoso Anglo. 

3-9, if Hie device under test has an impedance of 
I 60 ohms at all frequencies ih the range l)elng 



swept, the display of Us comple.s reflection coeffi- 
ciont is a dot at the center of Hie graticule. If Hie 
device does not have an impedance of 60 ohms at 
all frequencies the display of complex reflection 
coefficient is an irregular pattern whicli represeiitB 
at each point: 

a. A specific frequency, 

1), A reflection coefficient magnitude, and 

c. I lose Angle — The angle hetweeii Hie Inei- 
dent voltage and reflected voltage at tlie plane of 
measurement. 

The magnitude of the reflection cocrflcieiit of the 
device under test may he read on the concentric 
circles, using the scale refleetloii coefficient I' “ 
0.2/dlvlsion, with zero at Hie center and 1,0 at the 
outer eirele, Tlie phase angle may be read dlreetly 
in degrees by drawing a radial line tlirough Hie 
point on tlie display Hial represeiifs Hie frequency 
of interest and reudlin.' the angle off Hie outside 
ring of the gruticute, 

3-10, High Rosolutioii Display of Rofioction Co- 
officient Moasuroments, 

3-11. A device under test which Is close U) 60- 
ohms impedance produces a spot in the center of 
tlie CR'r. This center section of the CR'l' may he 
expanded to give high resolution so that sliglit mis- 
match may lie observed. To obtain liiglier resolu- 
tion, add additional gain to the test channel by 
setting the Networit Analyzer test cliamiel gain’ 
controls to a higher value. For instance, adding 14 
dB gives full scale calibration of 0,2 and adding '20 
dB gives full scale caiihratioii of O.l, Since initially 
the system was calibrated for a reflection coeffi- 
cient of l.O, determine the clwngo in test channel 
gain* required to exjiand tlie full scale calibration 
to a desired reflection coefficient by: 

►20 togiolt’l 

(which is cquivttteiii to Hie Return Loss of Hie de- 
sired full scale reflection coefficient calibralloti). 



loapliiy f<it BlofA. 
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U BEAM CTll, SimulutoB zero tent clumnet 
stiflial so that beam can be moved to a refer* 
enee position, ‘ 

2. IIOIUZ BOS. Moves trace hortzontully, 

B. VERT BOS, Moves truce vertically. 

<1, TEST IN. Included on H2C-8.1MA. Test 
channel amplitude signal Input, Connect to 
Network Analyzer mainframe TES’B OMAN 
OUT with coaxial cable such as I IB U08CA 
(refer to poruitraph 1MJ7), 

6, BLANKING, Input for between^sweep 
blanking pulse from MB 8(R)0 and (il)0 series 
Sweep Oscillators, -d to -10 volts blanks the 
CRT display. Input Impedance: >20k ohms. 

(5, MARKERS, Input for frequency marker 
pulses from HB 8090 and 090 series Sweep 
Oselllators, *<1 to 40 volts Intensifies CRT 
display. Input Impedance: >20kohms, 

7. HORIZONTAL, For driving X>Y graphic 
recorders. Direct-coupled signal propor- 
tional to the horizontal deflection signal, 
i2,5V, 100 ohms source Impedance, 10 kHz 



bandwidth. Output is not affected by the 
HORIZ BOS control, 

8. VERTICAL. For driving X-Y graphic re- 
corders. Direct-coupled signal proportional 
to the vertical deflection signal, t2,5V, 100 
ohms source impedimce, 10 kHz bandwidth. 
Output Is not affected by the VEITB BOS 
control, 

9, Connector, Makes all mictissary connections 
with the Network Analyzer mainframe. 



11, IN’I’ENSITY. Controls brightness of trace. 

12, ILLUM. For photography. Brightens screen 
for contrast with the grubcule. Eliminates 
the need for an ultraviolet light in the oscil- 
loscope camera, 

13, Graticule, Radial lines divide phtise scale 
Into ten degree parts, Circles divide ampli- 
tude scale Into fh .* linear ports. Graticule 
center is amplitude zero. Amplitude scale 
calibration depends upon setting of the Net- 
work Analyzer controls. 




Figure 3-1, Model 841>1A Front and Rear Panel Features 



10. FOCUS, Controls sharpness of trace. 
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3-1 2^ Polnr Dlsplny of Return Loss, 

:M8. With the Nelwoi'k Aniily/.ei‘ IokI ebimnel 
yulu' Hcl to the etilll)ralioti vulue, kIvIiik an Indk’ii* 
Uon of I' « I >0 hill Kcale^ f\ IleUirn Um oveHay, 
such us tlie OIK' tihown \n t'iiture !L2 may be used 
on the OR'l' to eonvmt refleetton eoefneient man- 
nitude to ratum loss, Tlv Reuirn l,oss tiveHay has 
coneeiUrie ebeles L’aKbniL.d In to, with zero at the 
outer elrele, I dU Increments to 10 dll, and an 
Inner circle re|»’esenlln|t 20 till, I*'or return loss 
measurements of m’ealer than 10 dU, resolution 
can be Improved by cbaniiinK the full scale calibra- 
tion, 'I’o obtain blnber resolution, add additional 
Haln to the lest channel by setllnit the Network 
Analyzer test cbaimel Kuln* controls to a biKber 
value, 'I’be outer or 0 dll circle will then equal the 
choMc in lest channel nain* , The total return loss 
Is the aum of the cbanite in lest channel uain' plus 
the value indicated on the return loss overlay, For 
example, if the Initial display Indicated a return 
loss greater Ibiui 10 dll and a 12 dB increase in 
Network Analyzer test channel jjain* moved the 
display Indication to mid-point between the 0 and 
I dll graticule circles, the total return loss wouki 
be 12 dll plus 0,5 dB or 12,5 dB, 

,’1-M. Four reiiirn-loss overlays are furnished with 
the Polar Display, two for viewlny; and two with 
parallax correction for pbotograpblnn. There is a 
clear overlay and an opaque overlay for vlewinij, a 




Figure 3-2, Return Loss Overlay 
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clear and an opaque overlay for pbotograi)bing. 
The opaque overlays mask the internal graticule so 
only the overlay lines are visible, 

3-1 B, Polnr Display of Tronsmlsslon 
Monsuromonts, 

.‘i-lil, A polar display of Lumsinishlon measvne- 
ments In dB or In transmission coefficient (r) and 
i phase angle can be obtained using the test setvq) 
and procedures In Figure During calibration 
the display's outer ring is eallbraled for a gain of 
one (0 dB) or r '= 1 , Phase angle for all transmission 
measurements may be read directly In degrees by 
drawing a radial line through the point on the dis- 
play that represents the frequency of Interest and 
reading the angle off the outside ring of the grati- 
cule, 

3-17, Tronsmlsslon Monsuromonts of Attonuotlon 
or Gain in Transmission Coofflclont (r). If the unit 
undei lest is a passive device, producing attenu- 
ation of the lest signal, the transmission coefficient 
magnitude can lie determined in the same manner 
as reflection coefficient; l,e„ lhe magnitude of the 
transmission coefflcl'.ht may be read on the con- 
centric circles, using the scale r = 0,2/divlsion, with 
zero at the center and 1,0 at the t>uter circle. For 
high attenuation measurements, resolution can l)c 
improved by changing tic^ full scale calibration. To 
obtain higher resolution, add additional gain to the 
test channel by setting the Network Analyzer lest 
channel gain' controls to a higher value. For 
instance, adding M dB gives full scale calibration 
of 0,2 and atlding 20 dB gives full scale calibration 
of O.l, If the device under lest is an active tlevlcc, 
producing gain of the test signal, the full scale 
calliiralion must be Increased by sealng the Net- 
work Analyzer test channel gain* controls to a 
lower value. For instance, removing 0 dB gives full 
scale calibration of two, removing N dB gives full 
scale calibration of five, and removing 20 dB gives 
full scale calibration of ten. 

3-18, Tronsmlsslon Monsuromonts of Attonuotlon 
or Gain in dB, During calibration the display’s 
outer ring is calibrated for 0 dU, The attenuation 
or gain of the device under lest may be determined 
by noting the Network Analyzer’s test channel 
gain' setting and changing the lest channel gain' 
to return the display to the outer circle. The differ- 
ence in test channel gain' settings is the magnitude 
of the attenuation or gain. 



b)lb)tl,iy ri-fi’n'iic*.' for 
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Anolhuj* sviiy lo doloriulnt* tiLU>nutiLton or 

Ik lo InHtull u lloturn I.oss ovorluy on llu? CR'l', 
The Return Losk ovurliiy ht>K concenlrle elreles In 
l«tlB InerL'ineiUii to 10 dB, I'or uttenuntion of 10 
dll or Il'ks, (ittemmllon enn be rend rllreetly from 
the overltiy, Por nlleiumllon of i^reaU.r limn 10 dll, 
or for iinin iruiiKUreinentSi use n c!oml)imition of 
elmntte In Network Aimlyzer leKt elmnnel Kiiln nnd 
the Return 1 -okk overlay, l-'or example, If the Initial 
diKplay Indiealed an attenuation greater than 10 dll 
and a 12 dB Inereaso In Network Anuly/er test 
ehannel j^aln' moved the dlaplay Indication to mid* 
point ))ulween the 0 and I dB ip-utleiile clrcloK, the 
total attenuation would he 12 dll plus 0,0 dll or 
12,5 dll, 

3'20, Scp-.torlno Paromotors Moasuromont, 

;P2l. MeaKurement of KcatleriuK or K-pammelerK Is 
poKsIhle ukIiik the Polar Dinplay, With two KwepL 
teslR for tranHmItislon and two for refleellon, a 
complete kcL of s-parameterK for any two»port 
device may he derived. The four parameters that 
must he obtained are: 

a, Input reflection coefficient with the 
output port terminated by a matched load, 

h, R22> output reflectton coefficient with 
the Input terminated by a matched load, 

c, S2l> forward IranmnlKKlon coefficient 
with the output port terminated In a matched load. 




Figure 3-3, ' Typical Smith Chart Display of 
Normalized Jhipedance 
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d, Si2i reverKc iransmisKlon coefficient with 
the Input port terminated lit a matched load. 

The Input reflection coefficient (Sil) and the out* 
put reflection coefficient tS22) obtained 

UKing the procedure and setup In Figure 3*1), The 
transmlsKlon coefficients (S21 and S12) >hay he 
obtained using the procedure outlined In Figure 
3*l(), Paragraph 3*17 descrlheR how lo read alien* 
nation or gain In transmission coefficient. 

3*22, Polar DUpIoy of Normnllzad Impadanco ond 
Admittanco, 

3' 23. With the Network Analyzer lest channel 
gain' set to the calibrated value, giving an Indica* 
lion of r “ 1,0 full scale, a Smith Chart overlay 
may be used on the CRT to convert the reflection 
coefficient and phase angle directly to impedance 
or admittance. The standard Smith Chart overlay 
contains a horizontal line through the center repre* 
senling the resistance component of the load 
Impedance, The center of the resistance line Is 1,0 
corresponding to the normalized 60-ohm point. 
Circles passing through the horizontal resistance 
line are constant resistance lines. Numbers along 
the outer circle of the Smith Chart represent the 
reactive component of the impedance. Inductive 
reactance Is read in the upper half of lire graph and 
capacitive reactance is read in the lower htdf of the 
graph. Lines of constant reactance originate from a 
point at the center rlylil edge of the graph and 
extend lo poitits along the outer circle. Figure 3*3 
shows a spot on the graph representing a normal* 
Ized Impedance Zji ^ 0.0 *j0,>l. The real part (0,0) 
Is found by following the resistance circle up lo the 
horizontal line through the center of the Smith 
Chart overlay. The real j)art Is read from tin* resist* 
ance scale where the resistance circle crosses the 
horizontal line. The imaginary part(-j0,-i) Is found 
by following the reactance circle lo the outer edije 
of the Smith Chart overlay, Tr> determine the 
actual Impedance multiply each part of the normal- 
ized impedance by (60 ohms). In this case the 
actual Impedance is (60 x 0,0) *j (60 x 0,«l) or 30 
*j20 ohms. To obtain the corresponding admItUmce 
value for a given Impedance value, draw an admit* 
tunce circle ms shown In Figure 3-1, using the 1,0 
point on the resistance line for the center, and the 
Impedance point as the circle radius. Draw a diam* 
eter line from the Impedance point, through the 
1,0 resistance point (center) to the opposite side of 
the admittance circle. The admltUmce point Is 
whore the diameter line intersects the admittance 
circle opposite the Impedance point. The normal- 
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Figure 34» Smith Chart Plot of Admittance Point 



Izod admittance may he read directly from the 
graphs In Figure 3 -1 tlie normalized admittance 
value Ih 1,15 + j0,7u 

3-24, Alternate Smith Chart Overlays, 

3*26, Twelve different Smith Clnirt overlay grap|iK 
ore furnished with the Polar Display. There are 
three graph styles In the Sinltlr Chart overlays; a 
standard graph, an exptmded graph and a com* 
pressed graph (refer to Figure 3*5), 'Phere ore four 
overlays for lach of the graph styles, two for view* 
Ing and two with parallax correction for photo* 
graphing. There is a clear overlay and an opaque 
overlay for viewing, a clear and an opaque overlay 
for photographing, The opaque overlays mash the 
Internal graticule so only the overlay lines ore vis* 
Ible, 



3-26. Standard Smith Chart Overlay, When a 
standard Smith Chart overlay is Installed on the 
face of the CRT, the standard calibration of the 
Polar Display provides the correct scaling factor for 
the Smith Chart, Scaling factors for the expanded 
and compressed chart overlays are computed from 
the standard calibration of the Polar Display, 
Adjustment of the test channel gain for the 
expanded and compressed graphs Is explained In 
the following paragraphs. 



3-27, Expondod Smith Chart Ovorlay, The ex- 
panded Smith Chart enlarges the cuiUer of the 
standard Smith Chart to full scale so that tlie 
region close to 60 ohms can be analyzed In detail. 
When llte expanded Smith Cliart Is Installed on the 
CRT, the gain of the Network Analyzer test chan- 
nel amplifier must be Increased by H dB to match 
the scale of the overlay. This Is accomplished by 
first noting the calibration setting of the test chan- 
nel gain* controls on the Network Analyzer for the 
standard Smith Chm-t, This calibration value Is 
added to M dB and the total value Is set at the test 
channel gain* controls. 

3-2B, Comprassod Smith Chart Ovisrtny, The 
comtiressed Smith Chart overlay provides a display 
In the negative-real Impedance region, When the 
compressed Smith Chart overlay is Installed on the 
CRT, the gain of the Network Analyzer test- 
channel amplifier must be decretLsed by 10 dB to 
match the scale of the overlay. This is accomp- 
lished by first noting the calibration setting of the 
lest chaimel gain* controls on the Network Ana- 
lyzer for the standard Smith Chart. Ten dB is then 
subtracted from this calibration vidue and the 
resultant number Is set at the test channel gain 
controls* . 

3-29, Marking Fraquancy on tho Display, 

3-30, A* rear-panel marker INPUl' connector ao 
cepls dc frequency-marker pulses from the Swce,( 
Oscillator. Markers appear on the trace as bright 
spots, This allows measurements to be made at 
specific frequencies on a broadband dlsj)lay, 

3-31, Display Blanking, 

3-32, Blanking pulses from III* tlOO and HOOO 
series Sweep Oscillators may be applied to a rear- 
panel blanking Input connector blanking the CR'I' 
during sweeper retrace, A blanking signal Is also 
obtained from theB-UOA Network Analyzer main- 
frame. The BdlOA Network Amdyzer automati- 
cally produces a blanking signal wirenever It Is not 
tuned to Its input signals. This blanking signal is 
fed internally to the 8<11»IA, The 8-I07A main- 
frame does not produce this second form of blank- 
ing. 

3-33, tncroBsed Accurocy for Rofloctlon Mensuro- 
monts by Minimizing Directivity Errors, 

3-3<l, Directivity errors become significant In the 
measurement of small reflection coefficients, but 
the error can be calibrated out ut single frequen- 

mikplay reftfU-Mc# fn>-|B-l07A 
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CLEAR OVERLAYS 

Internal graticule lines will show 
through overlay, 
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OPAQUE OVERLAYS 
Internal graticule lines ore 
masked so only tne overlay lines 
tuc visible. 






There is a photographic overlay similar to each overlay above. The photo- 
graphic overlays correct for parallax, 

Figure 3-6, CRT Overlays 
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Figure 3‘6. Meofiured Reflection Coefficient 



cloB, The meoBUrod reflection Is the vector Kum of 
the directivity vector plus the reflection coefficient 
of the device under tcKt, or a sliding load (nee Fig- 
ure 3-6). 'I’he error can he calibrated out with a 
sliding load. Figure 3-7 depicts the sliding load In 
one position at a single fretiuoncy. As the sliding 
load Is moved, the magnitude of Its reflection coef- 
ficient remains constant but the phase of the coef- 
ficient changes, As the loud Is moved Its reflection 
coefficient Indication rotates In a circle of constant 
magnitude about the dlrecUvIty vector, The center 
of this circle Is the tip of the directivity vector. 
When the magtdtude of the directivity vector Is 
zero, the locus circle Is centered about the origin as 
shown In Figure 3-8. When the location of the cen- 
ter of the circle Is known, the directivity vector eatr. 
be subtracted from the measured reflection, 'I’he 








omciN 





Figure 3-7, Locus of Measured Reflection when 
Load Is Moved 
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resultant Is the reflection coefficient of the device 
under test, 

3-315. The vector subtraction can be performed 
directly with the horizontal and vertical controls 
on the H'lMA Polar Display. Increase the Network 
Analyzer test channel gain' so full scale reflection 
on the polar dis))lay Is suitable for the component 
you wish to measure. Attach a sliding load such as 
the HP 906A In place of the device under test, 
Slide the load and adjust the horlztinUil and verti- 
cal controls until the circle rotates about the center 
of the CRT. The effect of directivity Is now can- 
celled for this frequency and this test channel 
gain' on the Network Analyzer, Remove the slld- 
ag load and connect the device under test. The 
8-ll-lA display Is now the reflection coefficient of 
the device utider test. 

3-36, H26-8414A POLAR DISPLAY, 

:i-37. The 1126 modification U) the standaid 
8'IMA Polar Display controls the display of magni- 
tude and phase data In the Ilewlett-Packiud 8542 
series Automatic Network Analyzer systems. ’I’he 
H26-8414A contains circuits to achieve compati- 
bility with the automatic system. 'I’he 1126-84 14 A 
Is also compatible with the standard Network Ana- 
lyzer except for the test channel amplitude signal. 
For the standard Network Analyzer and 841 lA the 
test channel amplitude signal Is fed to the 84 14 A 
through a 24-contact rear-panel connector. For the 
1 126-84 14 A the test channel amplitude signal Input 
is through a rear-panel JNC connector (TKST IN). 
To use the 1126-84 14 A In a standard Network 
Analyzer mainframe connect the Network Ana- 
lyzer rear-panel test output to the 1126-84 14 A 
TFST IN. ,Sce Figure 3-12 on page 3-12. 

• ni»i)l*y n-fitrcnci’ fur BU)7A 
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Figure 3-8, Locus of Measured Reflection with 
Directivity Cancelled 
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ReFLECTION COEFFICIENT MEASUREMENT 



CAUTION 

MECHANICAL SHOCK. Do not bump or Jt>r tin Poliir Display as mlsnllKin 
maitL of the CRT nun may rosull, 

MAGNETIC FIELDS. Do not plat'o iho Polar Display near a sweep nenera- 
tor eontalninn a UWO whieb has an unshielded mai^net or the CRT will be 
permanently imiKnetized, eaustnii poor foeus. Separate the 8'IMA from any 
maKiietie ;.ouree by at least two feet. 




LINE 

STREtCIlEft 



REFLECIOMERR 



Figure 3>9. Reflection Coefficient Measurement (Sheet 1 of 2) 
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REFLECTION COEFFICIENT MEASUREMENT 



CALinilATION 

1. ComiecL equipment »s tiliown In f=elup, 

2 > Connect a coaxial Khort NUch as the UF 
11805 A to the renuclometer unknown 
port, 

;L PlniKe lock the Network Analyzer over the 
desired frequency band, 

4, Fush and hold the 84 14 A IJKAM CTIl push- 
' button and adjust HOIIIZ FOS and VERT 
FOE controls to ))lacc the dot In the center 
of the graticule. To hrlni^ the dot rnlo the 
display roUite each postUonliiK control 
about five turns counterclockwise or until a 
sIlKht Increase in resistance to movement is 
encountered. Then turn each control about 
two and onedialf turns clockwise, 

NOTE 

If an Input siHual does not deflect the 
CR'r beam, El, the TEvST-NORMAL 
switch, may bo in the TEST position. 
Refer to Figure 8*24 {hist foldout) for 
locution of El and set El to 
NORMAL. 

6, Obtain equal reference and test channel 
electrical |enf{lhs by adjusting the Line 



Stretcher to collapse the trace to a dot or 
smallest cluster, 

8, Adjust the Network Analyzer phase vernier, 
test channel naln' and amplitude vernier 
e.'ontrols to place the dot or cluster for a 
reference Indication of l‘ “ I /.ISO” (see 
ElKure 3*11, Display R). 

MEASUREMENT 

1, Remove the coaxial short and connect the 
device under test to the reflectomeler/un' 
known port. 

2. Road the reflection coefficient, magnitude 
and phase (or Impedance uslrm a Smith 
Chart overlay) from the display. 

NOTE J 

For small reflection coefficients the 
84 14 A resolution can be Improved by 
increaslnn the Network Analyzer test 
channel sain*. For example, increns- 
inn the lest channel ’,{aln' by 20 dli 
changes the full scale calibration from 
1,0 to 0,1 at the outer circle (sec para» 
graph .’^•l0). For Increased accuracy 
by minimizing directivity errors, see 
paragraph 3-3 3, 




I 



Figure 3-9, Reflection Coefficient Measurement (Sheet 2 of 2) 
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TRANSMISSION MEASUREMENT 



CAUTION 

MECUANICAt* SHOCK. Do not bump or jar the Polar Display as mlsaPKn* 
mont of the CRT ipm may result, 

MAGNETIC ElELDS. Do not place the Polar Display near a sweep genera- 
tor containing a IIWO which has un unshielded magnet or the CR'P will he 
permanently magnelir.ed) causlniTpoor focus, Separate the 8<I1'IA from any 
magnetic source hy at least i\vo feet. 




CAtilBRATlON 

1 Connect equipment as shown In setup with- 
out the device under test, 

2, Phase lock the Network Analyzer ovt*r tlie 
, desired frequency band, 

3, Push and hold the 8-114A BEAM CTR push- 
- buUoir and adju-^t HORIZ POS and VERT 

POS controk to place the dot In the center 
of th'', Polar Display, To bring the dot onto 
the display rotate each positioning control 
about five turns counterclockwise or until a 
slight increase in resistance to movement is 
encountered. Then turn each control uboai 
two unu one-half turns clockwise, 

NOTE ' 

If an input signal docs not deflect the 
CRT boom, SI, the TEST-NORMAL 
switch, may be in the TEST position, 
Refer to Flgi'Te 8-24 (lost foldout) for 
location of SI and set SI to 
NORMAL, 



4, Obtain equal refcrei ce and test channel 
electrical lengths by adjusting the Line 
Stretcher to collapse the trace to a dot or 
smallest cluster, 

5, Adjust the Network Analyzer phase vernier, 
test channel gain and amplitude vernier 
controls to place the dot or cluster for a 
reference Indication of r = 1 /-O’. 

MEASUREMENT 

1 , I nstn t the device uiuler test. 

2, Note the Network Analyzer test channel 
gain' settl.ig. This is the calibrated gain 
setting, Adjust the test channel gain con- 

' trols* to locate the CRT’ display on the 
outside ring. The difference in test channel 
gain' settingh is the magnitude of the trans- 
mission gain or los.i of the device under test, 

i 

inin>it>y I forsuifA, 



Figure 3-10, Transmission M'- tmcnt ^ 
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Display A. I’oltu* Display with BEAM Ol’K Pushbutton Depressed, Sbowini; Beam Correelly 
Centered with HORl/. POS and VERT POS Controls, 















4iiM 



J^lsplay B. Swept Polar Display Correctly Calibrated for P “ 1,0 A+IBO” (Refloetomeler 
Shorted at UNKNOWN port), 



Figure 3-1I, Typical Polar Displays During Initial Calibration Adjustment 
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'riiL> MUii nioij|fli.'nli*m In Uil> Hlnmlnh^i H'IMA l*nlnr DlbplRy nllnwis compulorb.i’il L'lmUnl uf nnil 

phtiH> Hulii til llu' nri'l’M i«’r|i!K AuininitUoNi'livofli Aimlyzi'r syslonis, Thu ItW'HI MA eimlidiiH mlillllntitil 
clrcJllK iiK follnwit Ui nnhiuvu compHlIhlllly ivilh lliu iiulniimilcNyBU’iiu 

n, Autntimllc hL-tiDi cunU’diiiu prn|{niiiiiiinl>lu vin IM till) 

I), Mntuiiil nffiicL iiiljiiBls fur ;.i>rnliiK vurllnil/hnri/.niuni nulpiiU 

e, r im'uU'd 01* rvDi'timu data dlapioy uoiitr'ili pi'o^rmiiiimhlu vin B’l lUll, 

II, Tliv niUumntlc huniii ci>iiU')r|i)i{ cin'iill puniilln Uiu dleplny Kpni in hu cuiiLurud nii llu* Kuruuii liy milling 
Ihu U<nl chniinvl alitnni uiidur progniiii eniilml, A *^r)>vnll rniitrni slgiinl rmm tiu* HilDll ndlvnluK lliu 
nuU) hi’niii circuits producing Hu- Miim* rcsiill ns dcprviiiilnii of the innininl henin cciiu>r swtlch on llu* 
front pniiL*l> Itufur to llic htnek dtngrnin > 

li, The dc offsui idjuKlmciiU nllow>.ewlng of ihe verlknl nnd horlznnlnl hiiffer ninpllDer niilptiU when in 
the heniii cvnlerliig inode, Miiiiunl ndjufiliiK'iil of verlicnl mid hnrimmlnl pnlenllnitieierK reduces ihe 
output vollngen nt the ri*nr pnnel IINC oiniieclnr!) In /.ero when n 0>vn|l lest chmtnel Input nr henin 
center ’**giint is npplled. The front pnnel vertical nnd horl/nninl position controls can then he used to 
center the henin spot ns desired, 

e, The cormcled/renl'Uine display circuit coninhis n tvlny switch nciunled hy n grouiid>leve| conlrol signni 
from the IM IDI), With Uk* relny set In Ihe mnminl posltloiu verlicnl nnd horixonlnl data outputs tire 
displayed on Hu* screen In ivnl lime, Wilh Ihe relny set to the nulo poslllon» verlicnl nnd horl/onlnl dnl.i 
nulpuls nre routed through the H llOlt to the computer nnd relumed ns corrected dnln fordlsplny. 



VfimCM 




) 



Figure i3'l2, ^todol 84HA*II20 Polar Display mid AutoiimLlc System Iiiterfuce flloek DIugrum 
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Motltil 8-1 M A 



Bullion IV 
Perfomumoo TokIb 



SECTION IV 

PERFORMANCE TESTS 



4*1. INTRODUCTION 

-l-2> Tills soctlon provides liisLnioUons for per- 
formtuice tesltiiB the 8-1 1-1 A, If tin* seriiil prefix of 
your Instrument Is different from Unit listed on the 
title pu|{L» of this muinml, tln»re are differences be- 
tween your Instrument end tlie Instrument de- 
scribed In tills mtiiiual, fSee I’iiriinrtiplis 1-7 mid 1 - 8 , 



-l-;i, l-'lnure - 1-1 Is the equipment setup for nil 
performmice tests. T’be procedures in I'lmiuruplis 
>1-8 tbroui^b -I-IO check the 8-11-lA perforinmice 
for iii'.UiiiliiR Inspeetlon mid periodic oviduiiUon, 
'Hie tests can be performed without access ti) tin* 
Instrument Interior, The specifications in Table M 
mre the performance standards, Before starlliiR tin* 



perforinmice tests, allow 130 minutes warm-up time 
for tlie 8-1 1-1 A and Network Analyzer, 

4-4, EQUIPMENT REQUIRED, 

-1-6, The test Instruments mid accessories required 
to make tlie performance lest,? are listed in Table 
-l-l. Test instruments other than the ones listed can 
be used provided thejr performance equals or ex- 
ceeds the Critical Specifications listed, 

4-6, TEST RECORD, 

-1-7, Table -1-2 Is a performance lest record. This 
table may be used duriiiR tin* test to record the lest 
values obtained, and it provides a perinunent 
record of the test values for use at a later time 
duriiiR calibration or periodic evaluation. 



Table -l-l. Recommended Test Equipment 



Item 


Critical Specifications 


Recommended HP Model 


Oscillator 


Frequency lluiiRe: 280 (tBO) kllz 
Output Level; variable from 0 to !l,0 Vrms 
Output Impedance; 60 to 000 ohms 


200CD,661A 


DC Power Supply 


Output; -6 Vdc 


02 13 A 


Oscilloscope 


Vertical; 

Minimum bandwidth; 5 MHz 
Minimum sensitivity: 10 mV/em 
Input; dc and nc 
Horlzoiibd; 

UuiiKe; 1 psec/cm to 6 psec/cni 


180 A with 1801 A mid 
1821A 


Network Analyzer 


No Substitute may be used, 


8-1 lOA with 8-1 11 A or 
8-I07A 


Sweep Oscillator 


Frequency RmiRe; any frequency within the 
operalhiR range of the Network Analyzer. 


8090 A with RF unit as 
required (see Note 1) 


20-dB Attenuator 


Impedance; 50 ohms nominal 
Attenuation; 20 dl3 18 dU 
SWR; 1,3 max (280 kHz) 
Connector; BNC 


8-191 A with N to BNC 
adapters (see Note 2) 


It-’or B<i)7A SViwork AnitlV'/m. Muji-l H801A Swif() Ou-llliilor nmy In- uii-il, 

‘-^OielllowDiii- lOtl SMiler ((CoSi.-, iui.1* nit 111* Modtl UW0.1A limy In- un-d 111 pluee of aOdll 
atti-liuutur. 




























Suction IV 
Perforinimce TckU 



Model B'lMA 



PERFORMANCE TEST 



OPERATING PRECAUTIONS 

MECUANICAU SHOCK. Do not hiimp o, jur Uiu Polnr DIspliiy us mis- 
iillunmunt of Ihu CRT Kon muy rt'sull, 

MAGNETIC FIELDS. Do not pliicu the Poliir Display notir ti sAvoup Kunumlor 
uonlulnlim II BWO which has an unshielded magnet or the CRT will he 
permanently magnetized* causing poor focus. Separate the 8«{MA from any 
magnetic source by at least two feet. 



OSCIllMOR 



NtnVORK ANALYHR 
MAINFRAME HR MMA 



SWEEP OSClUAtOR 




UORIzl tvERI 
OUT OUI 



•*?B0 Mir 
-too mVP-P 



FOR BWFA NETWORK ANALYZERS CONNECT THE SWEEP 
OSClUATOR VTO OUTPUT TO THE BM?A VTO INPUT. 



maaa^. 



DC 

POWER 

SUPPLY 

III]*' 



>•> aiHKIlIB 

osK # 0 o o <J ' 



OSCILLOSCOPE 

2 lihu. .1 1 

Otc- 0,0 
@ . (•) " 



EQUIPMENT 



20 (JB ATTENUATOR.. 

OSCILLATOR 

NETWORK ANALYZER 
SWEEP OSCILLATOR 
OSCILLOSCOPE. . , 
DC POWER SUPPLY. 



HP 8E91A 

HP 200CD 

HP 8410AI6411AORHPE.WTA 

HP E690-SERIE5 WITH RF UNIT AS REQUIRED 

HP 180Aa801AHe21A 

HP T21A 



Figure 4*1. Performance Test Equipment Setup 






Mudul B'lMA 



SL'ution IV 
Purformtint-’o Tests 



1 PER PORMANCE TEST 



ICrror t’H'ole on CUT less iliim .'lnim rndius, 

DlCSClUPTIONt 

A CW sinniil Is tipplli'd to ihe Network Analyzer to provide a referenee ehannel Input sluntil to the 8-| MA, A 
280 kHz Hinnal is applied to the H IMA ampllLiidu ehannel throunh the Network Analyzer Lest channel 
output connector. IJy adjuslini^ the freepiency dirfereiu’e between these two slunals, a circle can he 
displayed on the 8-1 M A. The radius of this circle Is adjusted to the radius of the outer Kraiicule circle by 
adjustini; the amplitude of the 280 kHz slitnal, The trace must he less than II mm frum the outer itratlcule 
circle around the entire circle, 

l»HOCKDUUl-:i 

a. Connect equipment as shown in l'’lnure -I- 1, 

h. Set the sweep oscillator for slnKleTret|uency operation at any frequency within tlu* frequency 
rantte of the Network Analyzer. 

c. Hot the Network Analyzer to phase lock to the applied signal and adjust the sweep oscillator IlF 
amplitude for a Network Analyzer reference channel level meter indication in the middle of the operate 
region, 

d. Press and hold the 8-1 1 -1 A IIEAM CTH pushhullon and adjust the I lOUlZ and VERT PCS controls 
to locate the dot In the center of the Polar Hisplay*s CRT. To hrint? the dot onto the display, rotate each 
positioning control al)out 5 turns counterclockwise or until a sllithl increase In resistance to movetneni is 
encountered. Then turn each control about 2'/j turns clockwise. 

e. Het the Network Analyzer test channel nain contrt)ls for oo dU. For 8407A Network Analyzers set 
display reference controls to bottom [)oslllon. 

f. Adjust the oscillator connected to the Network Analyzer test chaniK. nitput as follows: [ 

1) Adjust the frequency to obtain the best circle, The best circle will occur when the trace has a 
slluht flicker. 

2) Adjust the output amplitude to obtain a circle whose radius is equal to the railius of the » 

CRT's outer t?ratlcu|e circle, 

NO'IT-: 

It may he necessary to adju.st the HORIZ and VERT POS controls 
to locate the uverai'e of the trace over the outer ^;)'al|cule circle. 

(f. The trace must he less than II nun from the outer graticule circle around the entire circle (U mm Is 
about the center of the numbers on the CR'P's jtratlcule). 



4-8. ACCURACY TEST. 

SPECIFICATION: 



IiIiIjiIiIUIi jiiILJ I tL I ill I I i!i Jli ibiiiiM 



Model 8.IMA 



Hcellon IV 
I’erformnnco 'roulK 

PERFORMANCE TEST 



4-9, HORIZONTAL AND VERTICAL OUTPUT TESTSlRoor Ponol) 

SPECIFICATION! 

Utmdwidih of reiir>pimol horb.ontnl tuul verUeiil oiilpviiK at *’i>dll poiiUi>> 10 ktl/, minimum. 

DESCRIPTION! 

The roar-panel HORr/iONTAL and VERTIAL outpul amplitude is observed on an oseilloseope, Ibe test 
ehannel input frequeney [s varied, a''d the upper and lower frequepeles at whieh the outpvit amplitude 
decreasoK .‘i dU is determined. The dlf.erenee iietween the upper and lower O dll points must lie greater than 
10 kHz. 

PROCEDURE! 

a, If equipment was altered from paragraph >1«8, repeat procedures in Paragraph >1-8 to ol)taln a trace 
on the CRT's outer graticule circle. 

b, Connect oscilloscope to 8-I M A rear-panel VERTICAL output and note peak-to-peak amplitude, 

c, Increase frequency of the oscillator connected to the Network Analyzer test channel output 
'connector, until the oscilloscope presentation decreases to 0.707 of the amplitude noted in step b, Note the 

oscillator frequeney, 

d, Decrease the oscillator frequency through 278 kHz until the oscilloscope presentation Is again 
0,707 of the amplitude noted in ste)) b. Note the oscillator frequency, 

e, The difference in frequency noted in steps c and d must be greater than 10 kHz, 

f, Return the oscillator frequency to 280 kHz, connect osclllo.scope to the 8>il lA rear-panel 
HORIZONTAL output and note the peak-to-peak amplitude, 

g, Repeat steps c through e, 



4-10. MARKER AND BLANKING INPUT TESTS {Roar Panol) 

SPECIFICATION! 

—6 volt marker input intensifies the CRT display, 

—5 volt blanking input blanks the CRT display, 

DESCRIPTION! 

—5 volts dc is applied to the rear-panel MARKER input. The Intensity of the CRT trace should Increase, --5 
volts is connected to the rear-panel BLANKING input, The CRT trace should be blanked. 



rtodo) 8-n.iA 



St'i'Uon IV 
I’errormtmL'L* TokIs 



PERFORMANCE TEST 



I’ROCEDUllE! 

ti, If equipment was alleml from previouK U'hl, repeat proeetlures in Paranraph ■l*H to c)l)lain a iraee 
on the CRT’s outei* uralieule elrele, 

1), Adjust the power supply to -5 volts. Apply -h volts to MARKER input eonneeim- on Polar 
Display and -*5 volt return to ehassls Kr'ound, Conneet and diseoimeet -5 volts several limes. Inlenstly of 
CRT truce should hrlithten when -B volts Is applied. 

e. Disconnect -B volts from MARKER input connector and conneet It to UI.AN'KING Input 
connector. The trace should he blanked. 



Table •P'i. Performance Test Record 



Hewlett-Packard Model 8*1 M A 
Polar Display 



Dalet. 

Test Performed by; 



Serial No, 


Para Number 


Specification Tested 


•t-8 


Error circle on CRT less than i) >nm radius. 


.1-9 


Horizontal and Vertical output minimum bandwidth (3 
db) 10 kHz, 


4-10 


-BV marker Input Intensifies CRT' dlspltiy. 




-BV blanking Input blanks CRT display. 



Mea,sured 

Ma.'t, Error. 

Horlz. 

bandwidth 

Vert, 

bandwidth 




4-B 







Model B'U'IA 



Section V 
Adjustment Procedures 



SECTION V 

ADJUSTMENT PROCEDURES 



B-1. INTRODUCTION. 

5'2, T’hls section provides instructions for adjust- 
Init the 84 M A. If the serial prefix of your instne 
ment is different from that listed on the title pime 
of this manual, there are differences lietween your 
Instrument and the instrument descrlhed In this 
manual, See paragraphs 1-7 and 1-8, 



Parattraphs 5-9 through 6-15 contain the 
complete adjustment procedures for the 84 HA, 
Adjustments In paragraphs 6-9 and B-10 interact 
and should be performed sequentially, Adjust- 
ments in paragraphs 5-11 through 6-lB do not 
Interact and need not be performed sequentially. 
These procedures should not be performed ns part 
of routine maintenaiice but should be used only 
after replacement of a part or componeiu, or when 
the performance test shows that the specifications 
of Table 1-1 cannot be met. Before attempting any 
adjustment, jdlow 30 minutes warm-up time for 
the 8414A and Network Anuly7.er, 



0-4. The location of all adjustment controls is 
shown in Figure 8-24 (last foldout). Table 5-2 lists 
the adjustment controls and the function of each 
control, 

B-5. FACTORY SELECTED COMPONENTS. 

5- 8. A2CB1 is the only factory-selected compo- 
nent. It is selected (see paragraph 6-15) to obtain 
the proper phase balance between the reference 
and test channels; however the Network Analyzer 
mainframe phase vernier control has sufficient 
range to obtain the proper phase Ijalance for most 
applications, 

B-7. EQUIPMENT REQUIRED. 

6- 8, The te.»L instruments, and accessories rc'qulrcd 
10 perform the adjustment procedures are listed in 
Table 5-1. Test instruments other than the ones 
listed can be used provided their performance 
equals or exceeds the Critical Specifications listed. 



6-1 




BecUoij V 

Acljufitmont l^roceduros 



Model 8414A 



Tiil)le 54, Rocoimneiided Tent Equipment 



Item 


Crltleal SpeelfieiilionB 


Recommended HP Model 


Owllliitor 


Erequeney UtiiiKo: 280 fiBO) kHz and 1 
(iO.l) kllz 

Output Level! Varialile from 0 to 8,0 Vrms 
Output Impedaiieei 50 to 000 oluna 


200 CD, 051 A 


DC Power Supply 


Output! “5 Vile 


0281 A 


0 Kcl llosoope 
(Dll III Tmoe) 


Vertical! 

Minimum liandwidlii 5 MHz 
Minimum Seniitlivity 10 mV/em 
Input! deaiutae 
Horizontal! 

UuiiKe! 1 pBeL7i!in to 5 ptiee/cm 


180A wi:h 1801 A and 
1821A 


Network Aimly- 
zer 


No substitute may be used 


81 10 A with 8-1 11 A or 
8I07A 


TrimsdiiL’er 


Erequeney Uanne! Same as Sweep Oscillator 


87-lOA, 87 -U A, 87-12A, 
8748A or 87-lBA (see 
Note 1 ) 


Sweep Oiidllutor 


Erequene' UmiKe! Any frequeney within the 
opemtliiB rant'e of tlie Network Analyzer 


8000A with RE unit us 
required (see Note 2) 


20 dll Attenuutor 


Imi'edanee! 50 ohms nominal 
Attenuation: 20 dB Hi dU 
SWll! 1,8 max (1 kHz and 280 kHz) 
Conneetort BNC 


8-1 H) A with N to BNC 
adapters (see Note 8) 


Termintilion 


Impedanee: 50 ohms i U)?r, at 278 kHz 
Connector: Male BNC 


10 too A or HP Part No. 
1250-0889 with adapter 
1250-0881. 


l|■•|)rK■|ll7A Nt'lwiirit Anuly/L'n, utv III' MoiUI 1 IftiilA or liNC I’ci- 
Z|••.>r (HU7A Ni'lw,)rli Atmly/i rk Moilirl Blllll A Kwi'i'|> On-llbtor may ho im'il 

►1 

Oti:lll»iro|ii- Mil 1 ilivtilcr t>riil)<r, kU,-lt ai, lit* Moil>'l 10i)03A iimv lio m place o| 30 lill allenuuliir. 



B-2 





Model 841'IA Seetion V 

Adjustment Procedures 

'I’lible 5>2, Adjustment Controls luid l’’utu’Uons 



Control 


PuncLlon Affected 


I’liiise Adjust A2R21. 


Adjust phase shift of '9C)“ phase sidfter. 


Recorder Oiiln Adjust A2RH7, 


Adjusts horizontal and vertical amplitude balance by adjusL 
ing gain of vertical buffer amplifier. 


CRT Gain Adj A2RB7 


Adjust horizontal and vertical deflection balance by adjusL 
ing gain of vertical deflection driver, 


Intensity Limit AI1R20. 


Sets lirightness range of INTENSITY control. 


Pnttern Shnpe A.’IRIO, 


Provides grid accelerator voltage for pattern shaping. 


llluminution Limil AIIRO. 


Adjusts uniformity of illumination from flood gun. 


AsiiKnmtism AURll. 


Adjusts uniformity of focus. 


Trace AIIkh RB, 


Calibration of trace to CRT graticule. 


Manual deam Centering Mori/ 2oro 
AdjAlR:i2, 


Sets horizontal output voltage to zero when the UK AM CTR 
pushbutton is pressed. 


Manual U''am Centerlnn Vert Zero Adj 
A1R33. 


SeVi vertical output voltage to zero wlien tire IIEAM CTR 
pushbutton is pressed. 




NOTES 


1, A2CB1 is selected to obtain 0 iB" phase balance between reference and 
lest channels, 


2 Adjustment locations are shown on the last foldout. 








BucUoii V 

AdjuBtmciit ProccclureB 



ADJUSTMENT PROCEDURIi 



Mode) 841-1 A 



CAUTION 

MKClIANICAL SHOCK, Do not l)ump or Jtir tho Poliir DlKplay as misalign- 
nu'iu of iho CUT i^uii may ri’sull. 

MAONKTIC I-TKDDS. Do not placa Iho Polar Display naar a swoop itonora- 
tor oonlalninK a UWO whioli has an nnshioldod mannot or tho CUT will ho 
porinanoiuly maKootizod, oausliiK poor fooiis. Hoparato tho 8-1 U A from any 
maitnotie souroo hy at loast tw > foot, 



B-9, TRACE ALIGNMENT AND VERTICAL GAIN ADJUSTMENT, 
DKSCUIPTION; 



l-’or H'llOA Notwork Analyzors a CW slKnal Is appllod to tho NoLwork Analyzor and a phaso lookod 
I'ondition Is sol ap so that tho Notwork Analyzor anhianks tho H-l 1-1 A display. K'I07A Notwork Analyzors 
i)nhlaiik tho H ll-tA display without an Input sinnal, Fuiiotlon swlloh SI is swltohod lo ihoTKST position 
Whloh Isolalos tho dofloollon oirouUs from tho Input otroulls so that only signals appllotl to tho H-IMA 
roar-panot IIOUDiONTAL and VKUTICAIi outputs will ho displayod on tho CUT. A l.O kHz doflootlon 
filitnal Is appllod to tho 8-1 M A HOUIZONTAL output to display a horizontal traoo on tho CUT. Tho 
TUACE ALIGN oontrol is adjustod to allitn tho traoo with the horizontal gratloulo lino. 

Tho vortloal ainpliflor Mutn Is matohod to tho horizontal ainpllflor Main l>y applying tho l.O kHz signal lo tho 
yivUTlCAL output and adjusting tho vortloal nain oontrol (CUT Gain AdJ) fora vortloal traoo oqual to tho 
nuiKnlludo of tho horizontal traoo. 

PUOCEDUUE: 

a. Uomovo top oovors from both tho Notwork Analyzor and tho 8-1 M A. All adjuslmonts should ho 
nuulo with tho 8-1 M A Inslallod In tho mainframo. 

h. Connooi oquipmont as shown In Pitturo D4, 

0 . Sot tho swoop osoillator for sinitlo froquonoy oporatlon at .my froquonoy within tho froquonoy 
rango of tho Notwork Analyzor. 

d. Sot tho Notwt)rk Analyzor lo phaso look to tho appllod signal and adjust tho swoop osoillator UF 
ampliludo for a Network Analyzor roforonoo ohannol tovol motor indioatlon in tho middle of tho oporato 
region. 



0 . Sot the H-IMA funolion ^wlloh A2S1 lo tho TEST position. 

f. Terminate tho 8-1 M A roar-panel VEUTICAL output oonneotor with a 50-ohm lotul. 

g. Adjust front-panel VEUT l*OS and HOUIZ I’OS oonlrols lo looato dot in oenler of the CUT’. 

h. Adjust front-panel INTENSITY oontrol for medium heam Intensity on CUT. Adjust front-panel 
FOCUS oontrol for a small round dot on CUT. 

1. Connoot osoillator sot for 1.0 kHz to the roar-panel HOUIZONTAL output. Adjust osoillator signal 
level for a 10-om defleotion on CUT (dlamoler of outer gratieulo olrolo), 

j. Adjust 116 (’Iraoo Ahkn oontrol) and VEUT I’OS oontrol to superimpose tho trueeon the horizon- 
tal gratioule line. 
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Model B'U>1A 



Section V 
Adjustment l^rocedurus 



ADJUSTMENT PROCEDURE 



NttWORK ANAIY2ER 




MU 

*y/p.p 



NOIl 

SWEEP OSClUAlOR NOT REQUIRED FOR S«FA NEIWORK ANAtYZERS 



EOUlPMtm 

OSClllAIOR HP ZOOCD 

NtnVORK AHAIVZER HP MlOAiMlIA OR IIP M3FA 

SWEEP OSClUAFOft HP EW0-5ERIE5 WIJH RF UNIT AS REQUIRED 

2Di)BAnENUA10R IIPM91A 

FERAUNAnON HP lOlOOA OR HP PARE NO. 12M 08)9 

WIIIIADAPtERUMOB)! 



Figure B'l, Setup for Trace Alignment and Vortical Gain Adjustment 



k. Without changing oscillator signal level, connect the oscillator to the VEUTiCAh output and 
terminate the HOUIEONTAL output, 

m. Adjust A2IIB7 (CRT Gain Adj) for a 10-cin vertical deflection, 

n. Disconnect the oscillator and termination from VERTICAL and HORIZONTAL outputs and set 
function switch SI to NORMAL position. 



Suction V 

AdjUBtincnt I’rouuduruH 



ADJUSTMENT PROCEDUne 



MoiiuU’IMA 



5‘1Q, PHASE, RECORDER GAIN, AND PATTERN SHAPE ADJUSTMENTS. 
DKSClllPTION: 



A CW (ilKiitil Ik a|)|illu(l lo i|iu Network Amilyr.ur to provide it reference cimnnel input nMhiiI to the H>IMA 
mul for 8-UOA Network Analyzci-K no llmt the Network Analyzer unbkmkK the H-IMA diNplay, A 'JHO-kllz 
Ki^nal Ik applied to the HJldA iimplilude ehmmel throu|di the Network Analyzer tcKt chaimel output 
connector. 'I’heKe two Kiitnala caUKC a circle to he dlKpltiycd on Ihe H-IMA. The radiUK of iIiIn circle Ik 
udjuNtud lo llie radius of the outer itrallcule circle hy adjuHlinit the amplitude of the liKOdtllz Ktitnal, The 
H-UdA PIIASK ADJUST control, IIICCOIIDDII GAIN AUJUS'I' control and PA'ITKUN SIIAPK control are 
adjuKted for the hesl circle. 



PIlOCICDUlllh 



NO’l'K 

Perform paraipaph hd), TH ACK AUtJNMMNT AND VRIITICAL GAIN 
ADJUSTMENT heforc performing II)Ik adjuKlment. 



a. Connect ct|Ulpment iik shown in Etiture 5-2. 

h. Set the sweep oscillator for slnnle fret|uency operation at \ny rretpieiicy within the fretpiency 
ranite of the Network Analyzer. i 

c. Set the Network Analyzer to phase lock lo the applied signal and adjust the sweep oscillator HE 
amplitude for a Network Analyzer reference channel level meter indication In the middle t>f the operate 
renion. 

d. Press and hold the Hdl-IA REAM CTR pushhullon and adjust the 110111'/ POS and VERT PO.S 
controls U) locale the dot In the center of the Polar Display. 

e. Set the Network Analyzer test channel |{ain controls for in/nOiium gain. Eor H-I07A Nelwt>rk 
Analyzers set display reference control switches down. 

f. Adjust the oscillator connected lo the Network Analyzer test channel output as follows: 

1, Adjust Ihe frequency to ohlaln the hesl circle (slight flicker in 8-1 l-l A display). 

2. Adjust the output amplitude to ohlaln a circle whose radius Is ecpial lo the radius of the 
CRT's outer graticule circle. 

NOTE 

It may lie necessary to adjust the llOUl/ POS and VERT POS controls to 
locale the average of the trace over the outer graticule circle, 

g. Adjust A2R21 (Phase Adjust). A1R87 (Recorder Gain Adjust) and A:1R20 (Pattern Shaiie) for the 
host circle. The trace must he less than 8 mm from the outer graticule circle around the entire circle. 



B-6 



I 



Modol B4I'tA 



ADJUSTMENT PROCEDURE 



Buellon V 
Adjustmont ProcL'diirus 



OSClUAtOR 






NttWORK ANALVZtB 
MAINFRAMi: HP MUA 



■© ' [• 



m: 



SWttP OSCIllAtOR 

^ -- 

^ ^ ^ ^ 

• •• ■aiHMiilil t 

B Id) a c) n 1 ) 0 *— f- 



lOWIVyORK 
ANALYZER 
RErERENCE 
CHANNEL INPUI 
ONLY 



70 dD 

AIIINUAIDR 



• 7B0 VWt 
-IWinVP'P 



FOR MOFA NEWORK ANALYZERS CONNECF HIE 5MEP 
OSCILLATOR VIO OUTPUT TO THE MOFA VTO INPUI. 



EQUIPMENT 



OSciliAIOR * HP ZOOCD 

NEIVIORK ANALYZER HP MlOAiMUA OR HP B40FA 

Sep OSCILUIOR hp bwo-series with rf unit as required 

?DdB ATTENUATOR HP B49IA 



Figure B-2. Setup for Phufic, Recorder Gain, and Pattern Shape Adjustmenta 




Htiution V 

AdjuNtnumt l^ocudurus 



ADJUSTMENT PROCGDURE 



Motltil B’tl'iA 



G-n. ASTIGMATISM ADJUSTMENT. 

D)3SClUPTIONi 

Without chtuiKlim the uqulimient fmm the previous setup, the AstMmiitism eontrol mid l-’OCUS lire iidjusled 
with mid without the hUAM CTll pushhuttoii pressed for the sliiirpest foeus tiL hoth the eeiiler tiiul the 
outside edne of the CUT, 

EQUIPMENT SETUP! 

Sumo tis Flquie 6*2. 

PROCEDURE! 

II, If equtpiiiuiiL was altered from ParuKriiph R-IO, repeat procedure in PariiKraph 5«10, 

h. Adjust rroiitqiiuiel FOCUS control mid ASRLl (Asli|piial|siii control) iilleriiiitely, with aiitl with* 
out the BEAM CTR puslihutlon pressed, until sharp focus Is ohlaliicd at hoth the center and outside edue 
of the CRT, 



6-12. ILLUMINATION ADJUSTMENT. 

DESCRIPTION! 

Without chmiKhiB the equipment from the previous setup, the froiiLpanel ILLUMINATION control is 
adjusted for iiiaxiiiiuiii CUT lllumlimtlon and the llluniliiatloii Limit control is adjusted for the hrlKlilesl 
possible untfom illumination, 

EQUIPMENT SETUP! 

Same as Flqiire 6*2, 

PROCEDURE! 

a. If equipment was altered from previous test, repeat procedures in Pariipraph 6>t0, 

b. Shield the face of the CRT from amhiont liqtit (oscilloscope viewing hood. IIP Model 10175A/U 
may he used). 



e. Turn front-pane) ILLUMINATION control fully clockwise. 

d. Adjust AdUl) (Illumination Limit control) until hrlglitost possible uiUform illumination is obtained 
on the CRT, 



B-8 



Mode) BdUA 



ADJUSTMliNT PROCEDURE 



Suction V 
Adjustment ProccduruB 



B-13. INTENSITY ADJUSTMENT, 

DEBCIlIPTIONt 

A spot Is obtained In the eenlur of the CUT, the rmnPptmel INTENSITY eonlml Is seL to mld^mnne and the 
IntenHity Umit control is iidjiKited to make the spot just vlKlble, 

EQUIPMENT SETUP: 



Same as Figure D-2. 

PIIOCEDUUE: 

a. Disconnect oscllliilor from the Network Analy?:er lust channel output connector, 
li. Set the H-1 M A front-panel INTENSITY control to mid-rnn|{e (12 o’clock position), 
c. Adjust AdlUO (Intensity Limit control) until the spot Is just visible. 



Bootlon V 

Adjustment IVoeudurus 



ADJUSTMENT PROCEDURE 



Mode) BdHA 



B-14, MANUAL BEAM CENTERING ZERO ADJUSTMENT. 

DESClUP'nONt 

A dc coupled oHellloKcope Ik eoimeelud to the 8-ll-lA HOUlZONTALimd VEUTICAL output emmeetorK, 
The 8dl>lA BEAM CTIl pUKhhuttoi) Ik pressed and the horizontal and vortical Manual Beam CenterliiK 
Adj controls are adjusted for 0 tlO mV. 

PROCEDUIIEj 

a, Connect equipment as shown In Elijure B-8. 

h, Connect the oscllloseope vertical Input to the 8-U4A rear-panel HORIZONTAL output connec- 
tor, dc couple and dc balance the oscllloscopo. 

c, Press and hold the B-IMA BEAM OPR pushbutton and adjust A1R82 (Manual Beam Centerlt)({ 
Horlz Zero Adj) for 0 ilO mVdc, 

d. Connect the oscilloscope vertical Input to the 8<IMA VERTICAL output connector, press and 
hold the 8-U-IA BEAM CTR pushbutton and adjust AIR88 (Manual Beam Centering Vert Zero Adj) forO 
tlO mV. 
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Model S'l^A 



Suction V 
Adjiistmuht Procedures 



adjustment procedure 



NEWORK mvfm 
MAINFRAME IIP MMA 



® ' 
fi 

• 

m 


IS 


• 

• 




• 


® * t» • 1 




• 






awJ 



IIQRIzt 
OUT V 



VERT 

our 



05CIIL0SCQPE 




VERT 

IN 



1 0 <» 0 , 0^0 
■Q 









NOTE 



FOR B«?A IffTWORK ANALYZERS CONNECT THE 
SWEEP OSCILLATOR VTO OUTPUT TO THE 8«TA 
VfO INPUT 



SWEEP OSCILLATOR 





»•» 

• 0 0 r> 0 <} 


r^i 


J 

U| 



->}0(IDin 
TO NETWORK 
ANALYZER 
REFERENCE 
CHANNEL INPUT 
ONLY 



EQUIPMENT 



NETWORK ANALYZER 

SWEEP 05 ClUATOR 

OSCILLOSCOPE 



♦ ► » » 



IIP84IOAIMUAORHPMOTA 

HP B690‘5ERIES WITH RF UNIT AS REQUIRED 
HP IWAIIWIAHBZIA 



Pigure 6-3, Setup for Manual Beam Centering Zero Aujustmont 
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I I 



Huotlon V 

AdjufltmoDt Proceduros 



ADJUSTMENT PROCPDURE 



Model 8-1 M A 



6-lB, PHASE ZERO ADJUSTMENT (Soloot A2C51), 

DESCRIPTION! 

The Network Analyzer lualiirrame phiuie vernier eontrol has surrielent ranKe to set the H.|MA for a zero 
phase reference for most apptteatlonst however, In some applications It is desirable to adjust the HJl-IA 
phase Indication close to zero with the input slKiials In-phase, This can he accompllsljed hy selecting a value 
for A2C51 tiuit produces the desired indication. Normal sini{le>fre(piency test and reference channel sii^nals 
ore applied to the Network Analyzer, The mainframe 278-kIIz test and reference channel output signals, 
which are also the H-IMA Input slunals, are connected to a dual trace oscilloscope. The Netwt>rk Analyzer 
phase vernier control is adjusted to superimpose the two signals on the oscilloscope and A2C51 is selected 
fora 0 tC decree Indication on the Polar Display, 

PROCEDURE! 

a. Connect equipment as shown In Elnure B-t , 

h, Set the sweep oscillator for slnKle-frcquency operation and adjust the Network Analyzer to nhase 
lock to the applied siipml, 

c, Connect the oscilloscope vertical Inputs to the Network Analyzer rear-panel reference and test 
channel outputs. 

d. Adjust the Network Analyzer phase vernier, test channel iJaln' ami amplitude vernier controls to 
obta n two sine waves o»i the oscilloscope exactly superimpo,sed on one aiu'd-r. To ensure oscll|oscoi)e and 
oscilloscope cables |{lve a true in-phase indication, reverse the oscilloscope cables at the Network Analyzer, 
The two sine waves should still he superimposed on one another. 



e. Select a value for A2CE I to obtain a 0 
A2CB1 is IBO pE to 2B0 pF. 



iB dearer;- HIM A indication. Typical rannc of values for 



^Dljpliy rdennet for B407A 
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Madd 8-lUA 



Scotloli V 
Ad]u8tm«iiit I’roceduroK 



ADJUSTMENT PROCEDURE 



SWEEP OSCILUtrOR 




■••30(JDni 
TO NETWORK 
ANALY2ER 



REFERENCE AND 
IE5T CHANNEt 
INPUTS 



NETWORK ANALV2ER 
MAINFRAA^E UP B4I4A 









• • 



>9 * (• ' ' • j; 




TEST 

OUT 



REF 

OUT 



oscilloscope 






o«« 0,0 

'Mi 



.if-'-.V. 



VERT 

IN 



VERT 

’in 



NOTE 

FOR B«TA NETWORK ANALYZERS CONNECT THE SWEEP 
OSCtllATOR VIO OUTPUT TO THE MOM VTO INPUT, 



EQUIPMENT 



NEIVTORK ANALYZER HP MlOAlMlIA OR HP MOFA 

SWEEP OSCILLATOR HP 8M0-5ERIES WITH RF UNIT AS REQUIRED 

OSCILLiiSCOPC HP IfflAHBOIAdBZM 



Ftguru 5-1, Setup for Phase Zero Adjustment (Select A2CGI) 
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Modul B41>IA 



Sol'Udii VI 

Ul'p1iu!l'hI)|i‘ hirlK 



SECTION VI 
REPLACEABLE PARTS 



6-1. INTRODUCTION. 

ti-2. This Hucitloii ootUtiioH inrommtian lor ordur- 
Idk roplftoeiDL'iit piirlfi, Table 0-2 li«lK purls in alphu* 
numerical order of tbelr reference tlesiBiialors and 
Indicates the description and III’ sLoelt number of 
each port, logether wlUi any applicable notes, Mis* 
cellaneous ports are llstml at tlie end c)f Table (1-2, 
Table O-B lists parts in alphinnumericai order of 
their Ml’ slock number and provides llie followinit 
Information on each part, 

a. Description, 

b. Manufacturer of the part in a five>diKit 
codej see list of manufacturers in Table O-l. 



c, .Manufacturer's part number. 

d, Total t|uanllty used (Tcj columnl, 

6-3. ORDERING INFORMATION. 

tl-l, To obtain replacement parts, address order or 
inquiry to your iocal llewlett-l’aeluird Field Office. 
Identify parts by their Hevlutt.l’ackani slock mmn 
hers. 

d-f), To obtain a part tlml Is not listed, ineludei 
a, Instrument model numlier. 

I). Instrument serial number. 

c. Description of the part. 

d. Function and location of the part. 



Table (5>1. Ueference Desiitnations and Abbreviations 



A » Mumhly l-‘ 

I) » tiiwuir t-'l. 

tlT lianefy .1 

C * cKpaellur t< 

ce >■ cmipliT I. 

CO ►* Oliiclp i,S 

on •* Oeloy lllir M 

Db >• iltvlcf ^ynnlloB (Ump) MK 

£ " tniK' rtrcinmle |)«tl Me 



llEFBIlBNCIv DKSIONATOIIH 



flUl> 


)• 


' Pill It 


nOi’r 


0 


■ iraiituiiir 


Inrii 


0 


iL'tUiiir 


fi'tay 


iir 


«* ilii’riiiUtiir 


Imliii-tiir 


s 


» iwlti’li 


louil ipi'aSt'r 


r 


liaiiifiiriiii'r 


mali'r 


TO 


• li'riiiliiiil Imatil 


mlcf<i(i||im«’ 


Tl> 


• ii'it piiliil 


mrrliBiili'al |iatt 


U 


« tllli'limlnl citciia 



AmmUVIAT! *NS 



A 


“ aiiiprrck 


AKC 


•• autmt .Ok lici)ui<tii:y 

Clllllttl) 


AMI’I. 


■ amplifkr 


UPO 


> lieal frvifuoicy iiullla’ 
fur 


nocu 


• licryllluni cupper 


Dll 


<• lilmler ficad 


ne 


■ liandpaii 


nos 


•• lirait 


UWO 


•• liacftward waviMikcUta' 
Uir 



II 


» llt'lllli'a 


low 


x liBiilwaii’ 


(n-;x 


■ licaaitullal 


10 


• iiiurcurv 


no 


X liDurIk) 


Hr 


■ Ili’Hr 


•[' 


■ liilrrmciUaU- fri’i) 


IMPO 


■ iiiipri’iinau-d 


NCI) 


X iiicamu’tci'iit 


NCI. 


X liicluifc(i) 


Ins 


X liinjlalliilili'd) 


INT 


X Internal 



N'/o » (titriimlly dihii 

MOM » iiDinliiiit 

N‘ i) ■> pokiuvi' 

»k‘r» oi'ii) li’in- 
(11‘hilun- 
Ilc(i'lil) 

NI‘N“ ■ m'Katlvi'.ptMlUvi'* 

rKKAtlVL- 

NIU-'ll ■ iMtl ri'uimiiu'iiilfil 
fur Iti'lil ri-> 
Plurt’im-Dl 

Nsa * ntit ti'ptirnU'ly 

rr|i|ar>‘Atilr< 



CCW 


ciiunfarclnckwlte 


COH 


ceramic 


CMO 


calilnei iiKiunl nnty 


COKP 


eiiefflclenl 


COM 


eiimmiMi 


COMP 

COMPt. 

CONN 

CP 


eiimiinittluti 

cnmplete 

cnniicetor 


eailmluni ptale 


C IT 


eatlinde.ray lutie 


CW 


ctoekwlie 


Dope 


dcnutOi’d carlion 


DO 


drive 


ELECT 


cleclriilylle 


ENCAP 


encapinlalrd 


EXT 


calernat 


E 


faiadi 


Ell 

EILH 


llal head 
Elllliter liead 


EXD 


Hard 


0 


sisa (ioe> 


OE 


lermanium 


OL 


lllau 


OOD 


Itraundfed) 



0 


X kllox Itiiii) 


Ml 


X It’ll hand 


LIN 


X linear latier 


Lt< WASH 


X l.iek wuklirr 


Lot 


X Ditarlthmle taper 


LPE 


X loiv para filler 


M 


• mini" Mr/* 


MKO 


■ mPH" Ml** 


MET I LM 


X metal film 


METO,: 


X nielallle nalde 


MEO 


X nmnufaelurer 


Mltr 


■ meita llerir 


MINAT 


X nilnlaiuri' 


SIOM 


X nmnieniary 


MOS 


X tnelallred 
nihitrale 


MTO 


X nmuniliis 


MV 


X “mylar’* 


N 


X nano ( 10’**) 


NIC 


X narntally ehiu’d 


NE 


X nemi 


Nl PL 


X nickel plate 



Oan • i>rilrr l)V 

aricripiiim 

on • "vai lu'Btf 

OX ■ (lAllll- 

e ■ (K'flS 

i>c • i-irrua ,,, 

ei‘ • iiiri)fiirAtt» * ne'ii 

lArAili. 

I’ll 1107. • 

l>tn, ■ Hiiiifek 

I'lV • tu’Ali Kivrru- 

I’NI’ ■ 

t)lltll|VL‘ 

I'fO • part uf 

POI.V • pDlyilrrfir 

POOC • porci'InPi 

j'OH “ pOkUliitifil 

for “ pt.ii'iOliimiarr 

I’P “ pi’ok>lo>|ii'ali 

I'T • |i»mt 

eWV • pea), 'JuirlUliKviill. 

aai' 

OOCT « ricUfkr 

01' » raOto frri)urncv 

oil « tuuni) III’ ail >ir 

rlglit haiiil 



V 


X vai'iiuni liilie, 
lu’ini Imlli, 
phntni’i’tl. ele. 


VO 


• Miltatte 
ri’imlaliir 


w 


X cahle 


X 


• ini'ki’t 


V 


• ernlal 


7 


X turn’ll eavitv, 
iii'ttvink 


OMO 


X raek mmmt mily 


OMS 


• riinPmrnli niiiare 


owv 


• rev'i’ihf wnrkinit 
VDltatie 


K>ll 


X tlnwditnw 


SCO 


X lereii’ 


SE 


• leienlunt 


SECT 


X keclloniil 


SEMICOM 


X u’lnlciindiirinr 


s 


• Ujicim 


SIL 


• »l|vi’f 


S. 


• kiltie 


spo 


• tprinit 


SPL 


X t|ii’i’iid 


SST 


X .Stalnletk ateel 


SO 


X iiilit riny 


STL 


• lie el 


TA 


« tantalum 


IT) 


• time lU’liiy 


TO). 


• tURttle 


Tin 


X thread 


t1 


• titanium 


TO). 


X Id | e ranee 


TRIM 


• irinimer 


TWT 


• travel Inn wave 
tube 


H 


• mltru • lO'** 


VAO 


• variable 


vnew 


• lie W’ulkimi vulu 


W/ 


X wOh 


w 


X watti 


WIV 


X ’vurkln* inverae 

lUllaiie 


ww 

W/0 


X wlrew'iiund 


X wlthiiui 



I ul 



SuotlonVI Model 8-114A 

Roplttceable I’wta 



Table 0-2, PartH LIkI Indexed by Uefeieneo De«i|{natlon 





1 


MImini 


Port No, 


UuBUrlplInii (1 


Nutn 


Ik 


At 

AI 




0nAlA-fc027 

on'tt't-&ioo5 


AS5yt7-AK|S HDD A INTfRCONNECTIDN CSTANUARD) 
A55VtZ-AX)G NOD 6 INTtRCONNECTlON (OPi' H20) 






AlCl 


OlnO -0269 


CtFXD ELECT l.O UP f50-l0t 150VDCH 






AlC? 


Ol?SO-Ol2l 


OEXt) CER Oa UP HlO-20* 50VDCW 




1 , 


AtCRl 


l9Ot“0nAO 


DIODE tStLICON 30HA 30WV 






1 


nO2-0OAl 


OIDDElBUEAKOOWN 5,1 IV 5X 








1901-0CA0 


DIODE (SILICON 30HA 30WV 








IWl-OCAO 


DIODElSILtCQN 30KA 30WV 






Aica5 


noi-ncAO 


DtODE (SILICON 30HA 30WV 






Atcna 


lSOV-0025 


DlCOEtStLICON lOOHA/lV 






AICPT 


l«)0l-0025 


DrnDE(5tLICDN tOOHA/lV 






Aicno 


1901-0025 


DtCDE(SlL|CON lOOHA/lV 




■ 


AlJl 




NOT ASSIGNED 






AU2 


1251-1378 


CONNE.rOR(PC 9 CONTACTS 




- 


AIJ3 




NOT ASSIGNED 






AlKl 


0A90-0739 


RFLAV(DPDT 2A 












INSTALLED IN H26-0AIAA ONLY 




- 


AlLl 


91O0-U3O 


COIL/CnOKE 51,0 UH 5t 






AlOl 


1853-0020 


0(St PNPI SELECTED PROM 2N3702I 






AU2 


IB5A-0071 


0(51 NPNISELECTED PROM 2N370AI 






A103 


L05A-0232 


0(51 NPNtSELECTED PRDH 2N3AA0) 




, 


AlOA 


1853-0020 


0(51 PNPtSELECTED PROM 2N3702I 






A109 


185*-DC71 


0(51 NPNtSELECTED FROM 2N370AI 






A106 


ID5A-0232 


0(SI NPNtSELECTFD FROM 2N3AA0I 






A107 


IB5A-0232 


0(51 NPNtSELECTED PROM 2N3AA0I 






AlOO 


IB5A-0C71 


0(St NPNISELECTED FROM 2N370A1 












INSTALLED IN H26-0A1AA ONLY 






ALO^ 


1053-0051 


0(51 PNP 












INSTALLED IN K26-0A1AA ONLY 






AtOlO 


IB52-0051 


0(SI PNP 




- 








INSTALLED IN H26-0AUA ONLY 






AlOU 


105A-0071 


0(51 NPNtSELECTED FROM 2N370A) 




“ 








INSTALLED IN H26-0A1AA ONLY 




_ 


AlIU 


0690-3157 


R(FXD MET FLM 19, 6K IX l/OW 






AU)2 


069B-3157 


P(PXO MET PLM 19, 6K iX 1/OH 






Aia3 


069B-3157 


R(FXD MET FLM 19.6K IX 1/BH 






AlHA 


0696-0063 


R(FXD MET FLM 1,96K OHM IX l/OH 






Ains 


0757-0290 


P(FXD MET FLM 6,19K OHM IX 1/BH 







AIU6 


O757-0A3B 


P(PXD MET FLM 5.11K IX l/OH 






AIR7 


0757-0200 


R(PXD MET FLM IK OHM IX 1/BH 






AIRB 


0690-3157 


R(FXO met FLM 19, 6K U l/OH 






AIR9 


0757-02P0 


R(FXD MET FLM IK 0((H IX 1/8W 






AIRIO 


0757-0AA2 


R(FXD MET FLM 10, OK IX l/OH 





^ 800 Introduction to Ihlt soction for ordering Informollon 
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Model B'ildA 



Section VI 
ttepliiceable PurU 



Tiihle rS-2, Piirts List Indexed by Ilererence Deiiiuntilion (Coni) 




t 
2 
3 

AllU<i 

Aims 

A1IU6 

AltUT 

AUUO 

Alltl9 

AIR20 



AIR23 

AIR2A 

AIR2!> 

AIR26 

AIR27 

AIR2S 

AIR29 

A1R30 



AIR31 

AIR32 

AIR33 

AIR3A 

ALR35 

AIR36 

AIR37 

AIR3B 

ALR39 

ALRAD 

AlRAt 

AIXAL 

AIXA2 

AIXA3 



A2C7 

A2CS 

A2C9 

A2C10 



,^Pnrl No, 



0757-OAA2 

069fl>3»SA 

069IJ-3J!3 

0690-3199 

O757-0BS3 

0690-0003 
069 0-0003 
O690-OCB3 
0690-0003 
0690-0003 

0690-0003 

0690-3197 

0690-3197 

0690-3197 



0690-0003 

0690-0003 

0690-0003 

0690-0003 

0797-0123 



0757-0123 

21O0-1770 

2100-1770 

0690-0003 

0690-3196 

0690-0005 

0757-0279 

0797-0639 

0690-3157 

0690 '3157 
0690-3156 



1291-0690 

1291-0690 

00616-6020 

0160-2917 

0160-0160 

0160-2930 

0160-2917 

0160-2917 



0160-2917 

0160-2930 

0160-2917 

0160-0196 



nuKcrlplltin H 



R(FX0 HCr FLH 10. OK II l/flW 
RtFXD KET FLH 6.22K DHH II l/DH 
RtFXD HOT FLH 3.03K 11 1/OW 
R(FXD MET FLH 26, IK DHH II 1/OW 
RtFXD MET FLH 51. IK OHM 11 1/2H 

RtFXD HET FLH 1.96K DHH U 1/OH 
RtFXD HET FLH 1.96K DHH 11 1/OH 
RtFXD HET FLH 1.96K DHH II 1/OH 
RtFXD HET FLH 1.96K DHH U 1/OH 
RtFXD HET FLH 1.96K DHH II 1/OH 

RtFXD HET FLH 1.96K DHH 11 1/OH 
RtFXD MET FLH 19, 6K 11 1/PH 
RtFXD HET FLH 19, 6K II 1/OH 
RtFXD HET FLH 19 ,6K II l/DH 
NOT ASSIGNED 

RtFXD HET FLH 1.96K DHH II 1/OH 
RtFXD HET FLH 1,96K DHH 11 1/OH 
RtFXD HOT FLH 1.96R DHH II 1/OH 
RtFXD HET FLH 1.96K DHH II 1/BH 
RtFXD HET FLH 36. OK DHH II 1/QH 
FACTDRV SELECTED PART 

RtFXD HET FLH 36, OK DHH 11 l/OH 
FACTDRV SELECTED PART 
RtVAR HH lOO DHH 91 TVPE H IH 
RtVAR HH 100 DHH 51 TYPE H lU 
RtFXD H2T FLH 1.96K DHH 11 1/BH 

RtFXD HET FLH 16,7K DHH II 1/OH 
RtFXD HET FLH 2,6lK CHH II 1/OH 
RtFXD HET FLH 3.16K DHH II 1/OH 
RtFXD HET FLH b.OlK DHH ll 1/BH 
RtFXD HET FLH 19. 6K 11 1/QH 

RtFXD HET FLH 19, 6K ll 1/OH 
RtFXD HET FLH 6.22K CHH 11 1/OH 

NOT ASSIGNED 

CONNECTORtPC 22 CONTACTS 
CONNECTORtPC 22 CONTACTS 

ASSVICDDROINATE CONVERTER 

CtFXD CER 0.05 UF »00-20l lOOVDCH 

CtFXD HV O.l UF IPI 200VDCH 
CtFXD CER 0.01 UF ♦00-201 lOOVDCH 
CtFXD CER 0,06 UF ♦00-201 lOOVDCH 
CtFXD CER 0.05 UF ♦00-201 lOOVDCH 
NOT ASSIGNED 

CtFXD CER 0,09 UF ♦00-201 lOOVDCH 
CtFXD CER 0.01 UF ♦00-201 LOOVDCH 
CtFXD CER 0,05 UF ^00-201 -OOVDCH 
CtFXD HICA 150 PF 51 




Boo Iniraducllon to Ihii. Boclton for ordorlnx Inrorniolton 
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Model B-IHA 



Table 0-2. I’arlti UnL Indexed by llefurenee DeKlunatlon (Cont) 



Dos 


droncD 

gnallon 


Part 


Dascrlpllon (f 


Niilo 


A2C11 


0160-2917 


Cl FAD CEn 0»09 UF * 00-201 lOOVDCW 




A2CI2 


0|60-7'»17 


CIFXD CED 0»09 UF *00-201 ioOVOci) 




A2C13 


0l60-,t930 


CtFXD CER 0.01 UF *RO-20Z lOOVDCW 




A2C1A 


0160-2204 


CIFXD HtCA lOOPF 91 




A2CIB 


0160-0939 


Cl FXO HICA 430 PF 9» 300 VDCW 




A2C16 


0160-0)39 


Cl FXP MICA 430 PF 9* 300 VDCW 




A2C17 


0160-2210 


CIFXO HICA 470 PF 9« 




A2CIB 


0160-22QB 


CIFXD HtCA 330 PF 9Z 3Q0V0CW 




A2C19 


OIBO-OU6 


CIFXD ElECT 6.0 UF lOI 39V0CW 




A2C20 


OlBOtOlU 


CIFXD ELECT 6.0 UF lOZ 39VDCW 






0140-0197 


CIFXD MICA 1097 PF IZ 






0140-0)97 


CIFXD HtCA 1097 PF IZ 




A2C23 


OlBO-OlU 


CIFXD ELECT 6.0 UF lOZ 59VDCW 




A2C2A 


OlBO-0116 


CIFXD ELECT 6,0 UF lOZ 39VDCW 




A2C23 


0160-2200 


CIFXD HtCA 330 PF 9Z 3OOV0CW 




A2C26 


0140-0197 


CIFXD HtCA 1097 PF It 




A2C27 


0190-0002 


CIFXD CER 0200 PF 900VDCW 




A2C2S 


0160 12917 


CIFXD CER 0.09 UF *00-20Z LOOVDCW 




A2C29 


0160-2917 


CIFXO CER 0.09 UF *00-20Z lOOVDCW 




A2C30 


0160-2917 


CIFXO CER 0.09 UF *00-20Z LOOVDCW 




A2C31 


0160-29S0 


CIFXD CER 0,01 UF *00-20Z LOOVDCW 




A2C32 


0160-2930 


CIFXD CER 0,0) UF *D0-20Z LOOVDCW 




A2C33 


0160-2917 


CIFXD CER 0,09 UF *00-20Z LOOVDCW 




A7C3A 


0160-2917 


CIFXD CER 0,09 UF *00-20Z lOOVDCW 




A2C35 


0160-29 


CIFXD CER 0,01 UF *Q0-20Z LOOVDCW 




A2C36 


0160-2204 


CIFXD HtCA LOOPF 9Z 




A2C37 


0160-0939 


Cl FYO HtCA 430 PF 9Z 300 VDCW 




A2C3Q 


0160-0939 


Cl FXO HtCA 430 PF 9Z 300 VDCW 




A2C39 


0160-2210 


CIFXO HICA 470 PF 9Z 




A2CA0 


0160-220A 


CIFXD HtCA 330 PF 9Z 300VDCW 




A2CA1 


OinO -0116 


CIFXD ELECT 6.0 UF LOZ 39VDCW 




A2CA2 


01BO-OU6 


ClFXD ELECT 6.0 UF LOZ 39V0CW 




A2CA3 


0140-0197 


CIFXD HICA 1097 PF 11 




A2CAA 


0140-0197 


CIFXO HICA 1097 PF IZ 




A2CA5 


OlBO-0116 


CIFXO ELECT 6,0 UF lOZ 39VDCW 




A2CA6 


OlbO- . (6 


CIFXD ELECT 6.0 UF LOZ 39VDCW 




A2CA7 


OU >2209 


CIFXD HICA 330 PF 9Z 300VDCW 




A2CAB 


0i-<0-0197 


CIFXO HICA 1097 PF IZ 




A2CA9 


0190-0092 


C-FXD CER 0200 PF 900VDCW 




A2C90 




0160-2917 


CirXD CER 0,06 UF *0lS2OZ lOOVDCW 




A2C91 




0140-0196 


CIFXD HICA 200 PF 9Z 










FACTORV SELECTED PART 




A2CR1 




1901-0040 


DiOD'-lSiLtCON 30HA lOWV 




A2CR2 




1901-0040 


DIODE I SILICON 30KA 30WV 




A2CR3 




1901-0 0 4 0 


DIODE IS ILICON 30HA 30WV 




A2CP<> 






NOT ASSIGNED 




A2CP9 




1902-0029 


0|ODE»DREAKDOWNlLO.OV 6Z 400 HW 
^ 
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Mod(}| B-llM 



Hucllon VI 
llupliiumiblt} hu-Ls 



Tiiblo I’lU’tK lmk'Xt.'ti hy Kok'ruiH’t* DestipmUon (Codl) 



^lloforimnii 

UDsiKnntlim 


7/) Purl Ni)» 


nuHiirlplinii 77 


Nolff 


A2Cti& 


190 l-OOAO 


01 CDE tSlLICnN 30HA 30HV 




A2CH7 


1901-OOAO 


r)l GDI; t SILICON 30HA 30WV 




A2JI 


1230-0035 


CONNECTORtllF PC MOUNT 




A2U 


9100-U6A 


C0IL7CIIGKE 1000 UM 5t 




A2L2 


9lOO-U*l 


CnlUHOLDED CHDKE 250.0 UM 




A2L3 


91P0-UM 


CnlLlHOLDED CMGKE 250.0 UH 




A2LA 


9100-UAl 


CniUMOLOED CHOKE 250.0 UH 




A2L5 


9100-UU 


CniLtMOLOED CHOKE 250.0 UH 




A2L6 


9lDn-UA) 


COIL^MOLDED CHOKE 250,0 UH 




A2L7 


9lOO-l6(A 


CnlL/CHOKE 3000 UH 5t 




A2LH 


910C-IAM 


CniLtMOLOED CHOKE 250.0 UH 




A2L9 


91P0-16M 


CniKPOLOED CHOKE 250,0 UH 




A2UO 


9lD0-l6«il 


COlUPOLOEO CHOKE 250,0 UH 




A2LU 


9100-ltAl 


CniLfHDLOED CHOKE 25P.0 UH 




A201 


105 3-01120 


ntSl PNPISELECTEO *-«nM 2NJ702) 




A202 


105A-0C71 


0(SI NPNISELECTEO mOK 2N3705) 




A203 


1053-OC2O 


Of 51 PNPlSELCCTEO PROM 2N3702) 




A20A 


1055-0071 


Of SI NPNiSELECTEO PHOM 2N3705) 




A2Q5 


1055-OC71 


Of 51 NPNISELECTEO PROM 2N3705) 




A20fc 


IP55-0C71 


Of 51 NPNISELECTEO PROM 2N3705) 




A207 


1065-0075 


Of 51 NPN 




A2DD 


1055-0075 


01 SI NPN 




A2Q9 


1063-0020 


Of 5, PNPISELECTEO PROM 2N3702) 




A2010 


1055-0C71 


Old NPNISELECTEO PROM 2N1705) 




A20U 


1055-0075 


Of 51 NPN 




A2012 


1055-0075 


OfSI NPN 




A20I3 


1052-0020 


Of 51 PNPISELECTEO PROM 2N3 702 ) 




A20)A 


ie55-OC7l 


OfSI NPNISELECTEO PROM 2N17051 




A20(S 


1052-OC2C 


0151 PNPI5ELPCTE0 PROM 2N3702) 




A20)h 


1H55-0277 


OfSI NPNISELECTEO PROM 2N3550) 




A20U 


1053-0^20 


OfSI PNPISELECTEO PROM 2NJ702) 




A20ln 


1255-0232 


OfSI NPNtSPLECTED PROM 2N3550) 




A2019 


1053-0020 


OfSI PNPISELECTEO FROM 2N37021 




A2C2P 


1055-OC71 


01 5‘ NPNISELECTEO FROM 2N3705) 




A2021 


in5t-OC71 


OfSI NPNISELECTEO PROM 2N3705) 




A2022 


1065-01, jfL 


OfSI NPN 




A2023 


1055-0221 


OfSI NPNIRPPLACEAIHE II. 2N5055) 




A2024 


1U53-CC2C 


OfSI PNPISELECTEO FROM 2N3702) 




A202S 


1055-OC71 


OfSI NPNISELECTEO PROM 2N3T05I 




A202b 


1055-0221 


OfSI NPNIREPLACEARLE RV 2N5055) 




A2027 


In5*-O075 


01 51 NPN 




A2C20 


1053-OO2C 


0151 PNPISELECTEO PROM 2N3702) 




A2029 


1055-OC7I 


C;SI NPNlSELFCrbO PROM 2NJ705) 




A2C20 


U52-0r20 


OfSI PNPISELECTEO FROM 2N3702) 




A201I 


1 


OfSI PNPISELECTEO FROM 2N3702) 





» Buu Iniruduuiiiin li> llilt sucitim rDi* Di-iJtirliiK litrurmniluit 

0'5 



Soutton VI 
llupliicmtblti PiirU 



Model B«1MA 



T«l)le I’arU llidexwl by Kefurwnee Detilijmiltuii (Clout) 



□ 


lo 

OR 


orimoo 

KitnUoo 


^ I’nH No. 


DaRorlttUim 77 


Nutt) 


Al^03? 


UHA-02J2 


07 St NON (Slit EC rot) POOH 2N3990I 




A2C33 


lnSA- 02?2 


0151 Nl'NISELECTED FIlOH 2N3990) 




A2KI 


0767-OAA2 


07F20 Unr FLH 10»0K 11 l/BH 




AZI12 


0757-OAlH 


0IF2D MET FtH 9, UK 11 l/DM 




A?BS 


OT97-OAA3 


MPXO MET PLH U.OK DIIH U l/OM 




hm 


0797-0AA3 


lltPTII) Hl-r FtH lUOK Ot(H U t/OW 




mi 


n69n-3AA0 


IllFXl) MET PtH 196 Him (1 l/OW 




md 


06'7tl-3>S7 


117 rXI) MET PtH 19 ►NK U l/OW 




mi 


0767-OAfcO 


lUPKI) MET PtH 6l»9K OHM tT t/UH 




mn 


069B»3l3h 


lUPXI) MET PtH 17»0K OHM t« l/OH 




A?»»9 


0797-0123 


07PXO MET PtH 39. OK DMH H l/OH 




A?aio 


O797-0A16 


ItiFXD MET PtH 9U OMH It l/OH 




A2im 


0797-OAAA 


H7PXD MET PtH 12. U DHM H t/OH 




A2M2 


O797-0AA2 


IKPXD MET PtH to, OK l« l/IIW 




Aiau 


0797-0AA2 


lUPXD MET FtH tO.OK It l/OH 




A7tUA 


O797-0A6O 


07FXD MET PtH 61, 9K OHH It t20H 




A?M5 


0797-0A71 


lUPXD HET FtH 029 OMH It l/OW 




m\t> 


OA>>n-3l97 


n»FXD HET FtH 19, 6K It l/OH 




m\i 


O69l3-0OnA 


n7PXD HET FtH 2,l9K It 1/QW 




Azntn 


O690-00P3 


H7FX0 HET PtH l,96K OMH It l/OH 




A?nt7 


Dfc'jn-SAAO 


IKPXD HET FtH 196 OMH U l/OH 




A2|t;0 


069n-0CPA 


IKPXD HET FtH 2,19K U l/OH 
FACTOOV SEtECTED PAtlT 




A2lt2l 


2100-1 79*) 


IKVAO HH 2K OMH 9t TYPE V IH 




A2H22 


O797-0A6O 


H7FXD HET FtH 61, 9K OMH U l/DH 




A2n23 


0797-0^21 


IKPXD HET PtH 029 DMH It l/OH 




A2K2A 


06*)D-3197 


OIPXD HET FLH )9,6K It l/BH 




A2H25 


Ofc*7B-3AAO 


IKPXD HET FtH l96 OMH It l/OH 




A2R2A 


Oti9n-OOB3 


IKPXD HET FLH l,96K DMH It l/BH 




A2W27 


0ft?(!-00l?3 


PIFXD HET FtH l,96K OMH It l/OH 




A2K2n 


OT67-09A2 


37PXD HET FtH lO.OK It l/OH 




A2I«20 


0767-0AA? 


IKFXD HET PtH lO,DK It l/BH 




A2R30 


06*)H-3AA9 


IKPXD HET PLH 390 OMH U l/OW 




A2t»3J 


075 7-0A5I) 


U7FX0 HET FLH 9l,lK OMH It l/OH 




A2H32 


0757-09t9 


P7PXD HET FtH lOOK It l/BH 




A2B33 


0797-0929 


IKPXD HET PLH UlOK OMH It l/UW 




A2H3*. 


0T97-C990 


OIPXD HET FtH 7,90K It l/BH 




A2n35 


06*70-3990 


OIPXD HET PtH 92, 2K DMH It l/OH 




A2inb 


06*7 0-3 1 96 


IKPXD HET FLH 19, 7K OMH It l/BH 




A2aS7 


27D0-176C 


OlVAO HH 9K nim 9t TYPE V IH 




A2ri3n 


0690-3199 


IKPXD HET PLH 9,22K DIIH It l/BH 




A2IU9 


0797-0992 


IKFXD HET PLH ID,0K It l/OH 




A2HA0 


0797-0992 


IKPXD HET PtH 10, OK It l/OH 




A2IU1 


0690-3151 


OIPXD MET PLH 2,B7K DMH It l/BH 




A2R*2 


0797-0990 


IKFXD HET FLH 91, iK DIIH It l/BH 




A2a«3 


0797-0969 


OIFXD HET PLH lOOK It |/I)H 




APIU^f 


0690-3991 


OlPXD HET FtH III DIIH O.lt l/«H 





n Sflo InlrotluBilen lo (litii wcUoti for onlorJoK Informntloo 
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Moilul H414A 



S«clloii VI 
llupltiuuiiblti l*»rU 



Tiiblo (|.2. Piii'lK List Indifxt'il by lU'rt'vonei} Di'sli^imllon (Cont) 





{urnrmtiitt 

nRlUlIRlIilR 


i*ttn Ni). 


l)lll)Url|ltt)lll 77 


Nolii 


A?n^9 


0ft9B-lA9l 


Rir-At) Her PI.H IR mm o>i< i/ow 






069n-JAAS 


RIFAO MET rCH 360 OHM l» l/OH 






-’RA7 


079 7-OAAO 


Rirxi) Hcr r-LH 7,bok i« i/ow 




1 * 


2RA0 


069 1) -3 A 90 


R7FX0 HEr EEH 62*2R OIIH 1* l/flW 






O69f-0C83 


RtFXO HE7 FIM l,96K DHH U l/OW 




a?rbo 


069n-3l9A 


RrFXD MET ELM OHM it »/0H 




A?)t5l 


0757-OAA2 


R7FXD HEr FEH 10, OR It l/OM 




AJUBZ 


O797-0At8 


RJFXO HEr HH lOOK (1 UOH 




AZH93 


069U-3157 


RJFXD HEr FEH 19, 6R It l/OH 




ASKS'! 


069n-3AA0 


R7FXD HEr FLH 196 OIIH U l/OM 




ASK99 


0797*0093 


R7FXD HEr FLH 9MK OIIH \t 1/2M 




ASK5A 


0797-OAin 


R7FX0 HEr FLH 5, UK \X |/UH 




A?KB7 


2100-176C 


R7VAR HH 9K OIIH 91 TYPE V IH 




A?«sn 


0797-0279 


RfFXD HEr FLH 3,l6K DHH 1% l/HH 




ASK59 


079 7-0E93 


RrFXI) HEr FLH BULK DHH It 1/2H 




A?neo 


0797-0A69 


OirXD HET FLH LOOK It l/OH 




A?R6l 


069D-3197 


RIFXD HET FLH l9,6K It l/OH 




A2R6S 


069B-3AAO 


RIFXD HEr FLH 196 OIIH It l/PH 




, A2R61 


0797-0A2J 


RIFXD HEr FlH 029 OIIH it l/OH 




A2R«A 


069B-OCni 


RiFXI) HEr FLH l,96R DHH It l/OH 




A2RAB 


0690-00*3 


RIFXD HEr FLH l,96K OIIH It l/OH 




A2R66 


O797-0A21 


lUFXD HEr FLH 025 OIIH U l/OH 




A2R6T 


0690-3AA0 


RIFXD HEr FLH l96 DHH It l/OH 




A2R60 


069f-0003 


RIFXD HET FLH l,96K OIIH It l/OH 




A2I169 


0690-3196 


RIFXD HEr FLH 6,22K DHH It l/OH 




A2RTO 


0690-3156 


RIFXO HEr FLH 6,22K OIIH It l/HH 




A2R71 


0690-3660 


RIFXD HEr FLH 196 OHH It l/OH 




A2R72 


0797-0660 


RiFXD HET FLH 6l,9K DHH It l/OH 




A2R73 


0690-3197 


RIFXD HEr FLH 19, 6R It l/HH 




A2R74 


0690-00*3 


RiFXD HEr FLH l,96K DHH It l/OH 




A2R7S 


0690-00*3 


RIFXD HEr FLH l,96K DHH It l/OH 




A2R76 


0797-0662 


RIFXD HEr FLH lO,OK U l/OH 




A2R77 


0797-C662 


RIFXD HEr FLH 10, OK It l/HH 




A2R7B 


0690-3669 


RIFXD HEr FLH 360 DHH It l/OH 




A2R79 


0797-069* 


RIFXD HEr FLH 51, IK DHH It l/OH 




A2RAO 


0797-0669 


RIFXD HEr FLH lOOK It l/OH 




A2R01 


0797-C626 


RIFXD HEr FLH l,lOK DHH It l/OH 








0797-0660 


RIFXD HEr FLH 7,90K It l/OH 




■1 




0690-3690 


RIFXD HEr FLH 62. 2K OIIH It l/OH 




A2RDA 


0797-0667 


RIFXD HEr FLH 16, 2K OHH It l/OH 






0690-3156 


RIFXD HEr FLH 6.22K OHH It l/OH 






0757-0662 


RIFXD HEr FLH 10,0K It l/OH 




A2RB7 


0757-0662 


RIFXD HE7 FLH 10, OK U l/OH 




A2RRB 


0690-3191 


RIFXD HEr FLH 2.07K OHH It l/OH 




A2R89 


079 7-0690 


RiFXO HEr FLH 91, IK OHH It l/OH 




A2R‘>0 


0797-0665 


RIFXD HET FLH IDOK It l/OH 




A2R91 


0690-3691 


RIFXD Her FLH IK DHH 0,lt l/OH 




A2R9? 


0690-3691 


RIFXD HEr FLH IK OHH 0,lt l/OH 




A2R93 


0690-3665 


RIFXD HE-r FLH 360 DHH U l/QH 





ft Bao tniroducllun lo (lila loctlort Tor ordorlng tr/?rmnl)an 
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Bootlon VI 
llopliicunblQ I’arU 



Model H'iMA 





Tllllle Ii'2» 


Ptu lK LIkI Indexed l)y Uefeienee DesiDivilloti (Coni) 


MiTTiWiTininM 


i^f)I*nrl No, 


Peiturlpllnn ft 


A2a<96 

A2a^7 

A2R>)n 


0797-0AA0 

0690-3A60 

069B-OCO 

069n-3l9A 

0757-0AA2 


tURXD Her riK 7>50K U l/BW 
RtFXD HCr riH 92, 2K DKH it l/OM 
Orr-XD HCr FLH l,96K OHM 1* l/OM 
RrFXD MET FLH 9.22K OHM l« l/OW 
RiFXD HPT FLH )0,0K )S L/OU 


A2R^9 

A2ai00 

A2ai(U 

A2M02 

A2aiD3 


0757"OAfc5 
OA90-3197 
069n>3AAQ 
075 7-CC53 
0757-0290 


rUFXD MET FLH lOOK 1* l/OW 
R(FXD HPT FLH 19, 6K \X l/OW 
H)FXD HPT FLH 196 OHM l« l/DW 
RIFXD HPT FLH 51, IK DHH U 1/2W 
RIFXD HPT FLH 6,l9K nHH 1* 1/0W 


A2aiOA 

A2R105 

A2RIQ6 

A2M07 

A2Pl0n 


0757-0279 
076 7-01)53 
O757-0Afc5 
0690-3157 
0690-3AAO 


RIFXD HPT FLH 3,l6K OHH l« l/OW 
RIFXD HPT FLH 51, IK DHH U 1/2W 
RIFXD MET FLH lOOK It l/flW 
RIFXD HPT FLH 19, 6K U l/OW 
RIFXD MET FLH 196 DHH It l/OW 


A2nin9 

A2ail0 

A2RU1 

A2RU2 


075 7-0921 
0757-0921 
0757-0992 
0757-0992 


RIFXD MET FLH 025 DHH It l/OW 
RIFXD MET FLH 025 OHH It l/OW 
RIFXD MET FLH 10, OK U l/OW 
RIFXD HPT FLH 10,0K It l/OW 


A2I5V 


3101-0973 


5WITCHI5LIDE DPDT 0,5A 125V AC/DC 


A2AI 


1901-0557 


DlDDElHULTlPLE 


A2A2 


1901-0557 


DICDEIMULTIPLE 


A3 


00919-6003 


ASSYIPDWER 5UPPLV 


A3CI 


OlBO-0361 


CIFXD ELECT 10 UF »50-I0t 350VDCW 


A3C2 

A3C3 

A3CA 

AJC5 

A3CA 


0160-CUtJ 

0170-0010 

OinO-0013 

0160-0121 

0160-2059 


CIFXD Hr 0,1 UF lot 200VDCW 
CIFXD HV lUF 5t 200VDCW 
CIFXD ELECT lOOUF lOOVDCW 
CIFXD CER 0,1 UF ♦fl0-20t 50VDCW 
CIFXD HV 0,015 UF lOt 3000VDCW 


A3C7 

A3C0 

A3C9 


0160-2059 

0160-0151 

5090-0901 

0)60-2059 


CIFXD HV 0,015 UF lOt 3000VDCW 

CIFXD CER 9700 PF ♦fl0-20t 90C0VDCW 

SUPPORTICAPACITOR 

CIFXD HV 0,015 UF lOt 3000VDCW 


A30U 


1901-0029 


DIQDEISILICDN 600 P|V 


j 1 « 1 
1 £ 1 ' 
j £ 1 : 
• £ 1 ( 


I90j-0n3 

1902-3920 

1902-3119 

1901-0050 

1901-0032 


DIODE ISILICON lOOHA lOOWV 
DICDP OREAKOOWN I SILICON lOOV 5t 
DIDDEIDREAKDCWN 6,9'T‘V 2t 
DIDDEISILICON 75V 
DiDDEtSILtCON 


A3CR7 


1901-0032 


diode (51 LI CON 


A3LI 


9190-005) 


CDILIFXO 900 UHV 


A301 


1059-0272 


OlSl NPNI SELECTED FROM 2N3990) 



ft 800 Inlrodudlon lo llilt tuBlIon for ordering Infortnallon 



I 







Model 8-U'IA 



BecUon VI 
Ueplueertblo Pwts 



Tiiblo 0-2, I’ui'Ih LIkL Indexed by Uefei'enee DeHtHiiiillon (Coni) 



■jiMinEQiniH 


i/)l’nrl No. 


l)n«orl|Uii)it H 


Niiln 


A30? 


105A-OP32 


or S3 NI'N3SnLI;CrED l=H0H 2N3AA0I 




A3IU 


0690-3t3'9 


lurXD HET OX 3»2K OHH 9t 2W 




Asn? 

A3H3 

A3IIA 

A3II? 

A3U6 


n757-03A7 
O75 7-0P.!3 
069E-3A7? 
069B-0CB3 
O757-0AOI 


RIFXD MET PLH 300R OHH 3< 3/2M 
lUrXD MET l=LH 53. 3K 33HH \X 3/2W 
RIFXD MET ELH A2.2K OHH i% 3/2H 
HiFXU HET FLH 3.96K OHH 3« 3/OH 
RtFXD MET FLH 300 OHH 3* 3/9W 




A3H7 

Asnn 

A3R9 

A3|il0 

A3tm 


0797-0196 

069I1-3AA0 

21P0-1910 

2100-1910 

2300-1969 


RtFXI) MET FLH 6.39X OHH 3» 3/2H 
IWFXD HE7 FLH 396 OHH 3X 3/1H 
lUVAH 300K D33H 20* J/AH 
RtVAK LOOK OHH 20X 3/AH 
RrVAR 3 HECOHH 20* 3/AW 




AltU2 

A3R13 

A3IUA 

A3I^15 

A3I^16 


0036-0002 

0606- 2095 

0607- 1031 

0606-1095 


RtFXD CARI30N 20 HECOMH 30* 3W 
RtFXD COHP 2 HEOOHH 9* 3/2W 
RIFXD COHP 30H OHH 30* 3/2H 
NOT AS530NED 

RIFXD COHP 3 HEOOHH 5* 3/2W 




AsniT 

A3ixin 

ASIU*) 

A3A20 

A3B2t 


0036-0002 

C797-0AA2 

0690-3A53 

2100-09A2 

0761-0021 


RIFXD CARnON 20 HECOMH 30* 3H 
RIFXD HEr FLH 30. OK 3* 3/OH 
RIFXD HET FLH 396K D3IH 3* 3/OH 
RIVAR FLH 50K OHH 20* 3/AH 
RtFXD HET OX 3000 DHH 5* 3H 




A3tl22 

A3R23 


0761-0021 

0763-0021 


RtFXD HEF OX 3000 DHH 5* 3H 
RtFXD HEr OX 3000 DHH 5* 3H 




A3AI 


OOA3A-6PCA 


A55Vl» 5300 V STAND OFF 




A3AICI 


0360-0393 


CIFXD CER A700 PF *00-20* AOOOVOCH 




A3A1C2 

A3AIC3 


0350-0036 
0 390-0C36 


CIFXD CER A70 PF 20* 6RV 
CIFXD CER A70 PF 20* 6RV 




A3AICHI 


3903-0632 


D300EI5ILICON 




A3AtCn2 


3903-0632 


DIODEtSILlCQN 




A3A»tU 


0690-3A56 


RIFXD HET FLH 207K OHH 3* 3/Dk 




A A 


OOAlA-6030 


ASSYIPLUG-3N C0NNECT30N 




AAJl 




NOT SEPARATELY REPLACEAULE 




AAJ2 


3250-0C35 


CONNECTORIRF PC HOUNT 




AAPl 




NDI SEPARATELY REPLACEARLE 




J1 


1290-0003 


CONNECTORlONC 




J2 

J3 

JA 

J6 

J5 


3250- 0CB3 

3251- 0063 
3250-00(3 
3293-3036 
03AO-OCC5 


CONNECTOR lONC 
CONNECTORlONC 
CONNECTORlONC 
C0NNECT0RI2 P3N 
3NSULATORIOUSH3NC CERAH3C 




J5 

JA 


0520-0310 

3250-00(3 

5060-0702 


SCREHINYLON RD HD SLOT DR 2-56" 

CDNNEC TOR I ONC( INSTALLED IN H2C-6't36A ONLY) 
WASHERt INSULATING (2 EA.) 




U 


5P6C-0A09 


COILlALICNHENT 




PI THRU 

P3 

PA 


3253-3037 


NOT ASSIGNED 

CONNECTORI2 PIN. MATES H/3253-3036 








(t Sao Introducltun lo this aoolttm for ordortng tnrarmadan 
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Soctlon VI 
tlupluQuablo ParU 



■ -lolS'lUA 



Tnhlo 0«2. Purls List Indtaxod by Iloferuneu Dusltjimtton (Cont) 



HBirtnznnnDHI 


f() Pnrt No, 


nngcrl|i|lmt (t 


ot 


105^-0072 


or 51 NPN 


ot 


03't0-0l*2 


IMSULArOlU mANSISTOft 


0? 


lim-0C72 


0(51 NPN 


02 


03<.0-OU2 


INSlJLATnitrrRANStSTOn 


0) 


IS5^“0237 


Otsi NPN 


03 


03^0-0162 


irtSULATOlUrnANStSTOft 


lU 


2100-2MS 


nrVAP COMP IK OHM 20* LtM 1/2H 


H2 


2100-2A15 


PrVAP COMP IK OHM 20t UN 1/2H 


H3 


2tf'0-27CD 


mVAP COHP 5K-5 HEOOHM 20*30* UN IK 




2l0C”inrn 


KtVAP too OHM 20* UN 1/2W 


H5 


?ino-nno 


PtVAP CANCEO 2ta0K OHM 20* LtN t/AN 


51 


3101-00-1 


SWtTCHrPUSHDUTroN SP5T NO 


n 


9l00-2<i2l 


TKANSrunHEtl 


T2 


9100-2^22 


TPAN5FOI3HEP 


VI 


on/) |-<-6Cl6 


ELECTIIDN TUBE (CRT 


Wl 




CABLE ASSVrTESr CHANNEL INPUT 


Wl 


OB/) tO-6lC07 


CABLE A55VlTE5r CHANNEL INPUT (I'OR H2B-8U9A ONLY) 


Wt 


0B>)10-G020 


CABLE ASSYtl-OR ll2G-8<it')A ONLY 


W2 


not <10-tt606 


CABLEtCRT 

MISCELLANEOUS 




1200-OI)OB 


COVER PCATEtCRT SOCKET 




1200-0037 


SOCKETrCRT TUBE 




OB/f t«-0C09 


STANDARD SMITH CHART SETrVlEHING 




on<)i«i-oo2l 


COMPRESSED SMITH CHART SETtVIEHINC 




0 n/)lA -0022 


COMPRESSED SMITH CHART SETtPHDTO 






RETURN LOSStPHOTO 




On-)l«i-CD23 


RETURN LDSSrVIEHiNC 




on/f i*-noio 


STANDARD SMITH CHART SETrPHDTD 




oa^u-ccii 


EXPANDED SMITH CHART SETrVtEKtNG 




on/m-ooi2 


EXPANDED SMITH CHART SET (PHOTCCBAPHI C 




50-10-0/)2l 


INSULATORtFOR R3B FOCUS 




03-fC-0CC5 


INSULATORtBUSHINC CERAMIC 




r370-0CF« 


KNCflrRDUND BLK 5/8 OlA 




0370-01C7 


RNCOrPOlNTEP BLK 5/8 DIA 




C370-013<) 


KNCOrROUND FOR 0,125" D|A SHAFT 


i 

1 


052C-0Ue 


SCREHtNYLON RD HD SLOT DR 2-56" 
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Model 8414A 



Buotton VI 
Ilepittceuble I’tirtii 



Tiible 0.2, I’lirlH Ust Indexed by Ilererenee DeslKnallon (C’onL) 




^ Bae Intraduciton to Ihli ■oQlton far ordering Infornulton 



641 









Suction VI 
Rcplaccnblo I’urU 



Model 8dMA 



T{il)k» Piu’Ik List Indexed by III* Purl Number 



^ I’orl No» 


DoiQrlption 


Mfr. 


Mfr* Pori Nt)> 


TQ 


OMO-0197 


CiFXD HICA 1097 PF 1» 


20400 


0140-0157 


6 


0140>0|96 


cipxn MICA 190 pr ox 


20400 


0140-0196 


1 


0l90-oi9n 


CiPXD MICA 200 PF 9X 


72136 


RDH15F201J3C 


1 


QL9Q>a036 


CIFXD CER 470 PP 20X 6KV 


91410 


6KV470 20X 


2 


0190-0002 


CiFXD CEP 0200 PF 9Q0V0CW 


U4222 


TYPE Dl-4 


2 


0190-0121 


ClFXD CEP 0.1 UF »00-20X 90VDCH 


56209 


5C9001S-CHL 


2 


0160-0191 


ClFXO CEti 4700 PF f 00-20% 4000VOCW 


7199U 


DA046-040CD 


2 


0160-0160 


ClFXD MY 0.1 UF lOX 200VDCH 


20400 


0160-0160 


2 


0160-0939 


Cl FXD MICA 430 PF 5S 300 VDCU 


20400 


0160-0939 


4 


0160-2094 


ClFXD MY 0.019 UF lUX 30Q0VDCW 


71436 


PH5153-3M5 


3 


0160-2204 


ClFXD MICA lOQPF 9X 


72136 


RDM15F101J3C 


2 


0160-2200 


ClFXD MICA 330 PF 6X 300VDCW 


20400 


0160-2200 


4 


0160-2210 


ClFXD MICA 470 PF 5X 


20400 


0160-2210 


2 


0160-2917 


ClFXD CEP 0.09 UF I0O-2OX lOOVOCW 


044U 


TYPE TA 


13 


0160-2930 


ClFXD CEP O.Ol UF fOO-20X lOOVDCU 


91410 


TA 


6 


0170-0010 


ClFXD MV lUF 9X 200VDCW 


04411 


TYPE 621M 10552 


1 


0100-0013 


ClFXD ELECT IQOUF lOOVDCW 


56209 


1)33067 


1 


0100-0116 


ClFXD ELECT 6.6 UF lOX 39VDCW 


20400 


0100-0116 


0 


0100-0269 


ClFXD ELECT 1 .0 UF ♦90-10X 190VDCW 


96209 


30D109F150DA2-DSH 


1 


0100-0361 


ClFXD ELECT 10 UF >50-10X 350VDCM 


20400 


0100-0361 


1 


0340-0005 


INSULATOR iDUSniNC CERAMIC 


20400 


0340-0009 


2 


0340-0162 


INSULATOPITPANSISTDP 


20400 


0340-0162 


3 


0370-0C04 


KNlOtPOUND OLK 9/0 DIA 


20400 


0370-0004 


1 


0370-0107 


MNCUlPDlNTEP OLK 5/0 DIA 


20400 


0370-0107 


1 


0370-0134 


KNCOlPDUND FOR 0.125" OIA SHAFT 


20400 


0370-0134 


1 


0490-0739 


RELAY tDPDT 2A 


77342 


HP11D-24V 


L 


0920-0110 


SCREMiNVLDN RD HO SLOT DR 2-56" 


20400 


0520-0110 


2 


0606-1099 


RiFXD COMP 1 MEGOHM 5X 1/2H 


01121 


ED 1055 


1 


0606-2099 


RIFXD COMP 2 MEGOHM 5X 1/2M 


01121 


ED 2055 


1 


0607-1031 


RiFXD COMP lOK OHM IQX 1/2W 


01121 


ED 1031 


1 


0690-0003 


HiFXO MET FLM 1.96K OHM IX 1/OW 


14674 


C4 


23 


0696-0004 


RIFXD MET FLM 2.15K IX 1/DM 


14674 


C4 


2 


0690-0009 


RIFXD MET FLM 2.61K OHM IX 1/OM 


14674 


C4 


1 


0690-3136 


RiFXD MET FLM 17. OK OHM IX 1/OM 


14674 


C4 


1 


0690-3191 


RIFXD MET FLM 2.07K OHM IX 1/DW 


20400 


0690-3151 


2 


0690-3193 


RIFXD MET FLM 3.63K IX 1/BW 


91637 


MFF-l/10-32 


1 


0690-3194 


RIFXD MET FLM 4.22K OHM IX l/OM 


20400 


0690-3154 


0 


0696-3196 


RIFXD MET FLM 14. 7K OHM IX l/OW 


14674 


C4 


2 


0690-3157 


RIFXD MET FLM 19. 6K IX l/flW 


14674 


C4 


17 


0690-3199 


RIFXD MET «LM 26. IK OHM IX 1/OM 


76042 


CEA 


1 


0690-3422 


RIFXD MET FLM 42. 2K OHM IX 1/2M 


91637 


MFF-1/2-10 


1 


0690-3440 


RIFXD MET FLM 196 OHM IX 1/QM 


91637 


MF-l/lO-32 


10 


0690-3 H9 


RiFXD MET FLM 340 OHM IX 1/QW 


14674 


C4 


4 


0690-3690 


RIFXD MET FLM 42. 2K OHM IX l/BH 


20400 


0690-3450 


4 


0690-3453 


RiFXD MET FLM 196K OHM IX 1/OH 


20400 


0690-3453 


1 


0690-3456 


RiFXD MET FLM 2D7K OHM IX l/OW 


20400 


0690-3456 


1 


0690-3491 


RIFXD MET FLM IK OHM O.IX l/OH 


20400 


0690-3491 




0690-3639 


RiFXD MET OX 1.2K OHM 5X 2H 


20400 


0690-3639 


1 


0797-0123 


RIFXD MET FLM 34. OK OHM IX 1/OH 


91637 


MF-1/10-32 


3 


0797-0196 


RIFXD MET FLM 6.19K OHM IX 1/2H 


14674 


C4 


1 


0797-0279 


RIFXD MET FLM 3.16K OHM IX l/OH 


14674 


C4 


3 


0797-0200 


RIFXD MET FLM IK OHM IX l/OH 


14674 


C4 


2 


0757-0290 


RIFXD MET FLM 6.19K OHM IX l/OH 


20400 


0757-0290 


2 


0757-0367 


RiFXD MET FLM lOOK OHM IX 1/2H 


20400 


0757-0367 

[ 


1 



(t . Boo Inlroducttoh (o Ihti Rocllon far ordering tnrormolion 
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Model 8-tl4A 



Boellon VI 
lleplaceuble I’kj-U 



TiiUe CM), Purls List Indexed by HP Purl Number (Cont) 



^ Pori No, 



Doicrlptlan // 



Mfr. Mfr. Pori No. 



0767-0<l0l 
0797-0 <116 
0757-0421 
0757-0424 
0767-0430 

0767-04J‘9 

0757-0440 

0757-0442 

0797-0443 

0797-0444 

0757-0447 

0797-0450 

0797-0460 

0797-0469 

0757-0B93 

0761-0021 

0036-0002 

1200-0037 

1200-0005 

1290-0003 

1290- 0035 

1291- 0490 
1251-1016 
1251-1017 
1251-1370 

1053-0020 

1053- 0091 

1054- 0071 
1054-0072 
1054-0221 

1054-0232 

1054-0237 

1901-0025 

1901-0029 

1901-0033 

1901-0040 

1901-0050 

1901-0473 

1901- 0557 

1902- 0025 

1902-0041 

1902-3119 

1902-3420 

2100-0150 

2100-0942 

2100-1759 

2100-1760 

2100-1770 

2100-1000 

2100-1910 

2100-1969 

2100-2415 

210C-2700 

2210-0001 



BM=XD MET PLM 100 OUK U l/flW 

llrFXD HE7 FLH 911 OMH IX l/OW 

RIFXD PET FLH 025 OHM IX 1/OH 

lUFXD MET FLH l.LOK OHM LX l/OW 

RrFXD MET FLH 5.11H IX l/flW 

CUFXD MET FLH 6.0 IK OMH IX l/OW 

RtFXD MET FLH 7.60K IX l/OW 

PrFXI) MET FLH 10. OK IX l/OW 

RtFXD MET FLH It. OK OMH IX 1/OW 

RtFXD MET FLH 12. IK OMH IX l/OH 

RtFXD HEr FLH 16. 2K OMH IX t/OW 

RtFXD MET FLH 5I.1K OMH IX 1/OH 

RtFXD MET FLH 61. 9K OMH IX l/OH 

RtFXD MET FLH lOOK IX l/DH 
RtFXD HE7 FLH 51, IK OMH IX 1/2H 

RtFXD MET OX 1000 OMH 5X IW 
RtFXD CARCON 20 HECOMH lOX IH 
SOCKETtCRT TUBE 
COVER PLATEtCPT SOCKET 
CCNNECTORtONC 

COHNECTORiRF PC MOUNT 
CONNECTORtPC 22 CONTACTS 
C0NNECT0Rt2 PIN 

C0NNECI0Rt2 PIN, HATES H/1251-1016 
CCNNECTORiPC 9 CONTACTS 

QlSt PNPt SELECTED FROH 2N3702) 

QtSl PNP 

OiSI NPNC SELECTED FROM 2N:704l 
OtSI NPN 

QiSt NPNIREPLACEAOLE OV 2N4044) 

OtSI NPNtSELECTED FROH 2N3440I 
OtSI NPN 

DIODE tSILlCON lOOHA/lV 
DIOOEtSILICDN 600 PIV 
DIODEtSILICON lOOHA lOOHV 

DIOOEtSILICDN 30HA 30HV 
DIODEtSILICON 79V 
DIODE ASSVtSILICON 50 HA 7500P1V 
DIOOEtHULTIPLE 

DIODE, DREAKOOHNtlO.OV 5X 400 HH 

DlOOEtDREAKDQWN 5.11V 5X 
DIOOEIBREAKDOUN 6.49V 2X 
DIODE DREAKDOHNtSILICON lOOV 5X 
RiVAR CANCED 2X10K OMH 20X LIN 1/4H 
RtVAR FLH 50K OMH 20X 3/4H 

RIVAR WH 2K OHH 9X TYPE V IH 

RiVAR HM 5K OHH ’‘X TYPE V IH 

RiVAR HW LOO DKH 9X TYPE M IW 
RIVAR 100 OHH 20X LIN 1/2W 
RiVAR lOOK OHH 20X 3/4W 

RiVAR 1 HECCHK 20X 3/4H 

RIVAR COHP IK OMH 20X LIN 1/2W 
RiVAR COHP 5K-9 HECOHH 20-30X LIN IH 
SCREHIHACHINE SST FM 4-40X3/16 



14674 

14674 



0757-0421 
0757-0424 
14674 C4 

2Q4BO 0757-0419 
C4 
C4 

HF-1/1 1-32 
2B400 0757-0444 

20400 0757-0441 

91637 HF-l/10-32 
20400 0757-0460 

14674 C4 
20400 0757-0053 

C-32 DBD 
0036-0002 

72025 19709-1 
2046.‘' 1 1250-0003 

90291 50-091-0000 

20400 1251-0490 

01312 JF2P-25-A0 

01312 JF2P-2S-AD 
C2660 64-17 

20400 1053-0020 

02735 2N4037 
20400 1054-0071 

02735 2N3054 

LB4D0 1054-0221 

30•^00 1054-0212 

0471? 2N 730 
07263 FD 230*7 
20400 1901-0029 

07263 FD3369 

07263 FDCIOOO 
14433 S270 

20400 1901-0473 
20400 1901-0557 

20400 1902-0025 

SZ10939-90 
S210939-129 
20400 1902-3420 

20400 2100-0150 
20400 2100-0942 

20400 2100-1759 
20400 2100-17A0 

20400 2100-n 0 
20400 2100-1000 

20400 2100-1910 

20400 2100-1969 
20400 2100-2415 
20400 2100-2709 
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ScjuUoii VI 
IlcptRcaubln PurUi 



Modul a«IMA 



Tiiblu (Jm’J, I’urls List Indoxcd by HI’ I’iR’L Numbi-'i* (Cont) 



I’nrl Ni)» 


Damirliilloii U 


?370-0imi 
2370-0003 
2370-0013 
3l0l-00>t^ 
3101-0 «)73 


SCIICHI55T rur 110 6-32 X 0.260 
scKEWtssT nor ho 6-32 x 0.600 

SC0EWI6ST HAT HO PHt Oil 6-32 X 3/0 
SHITCHlPUSHOUTrON SPST HO 

sHirciustiDC ni’or o.oa uov ac/dc 


«20-00ft2 

6000-3334 

6020-3201 

8020-3200 

501^0-027^ 


EXTIltlSIOHillUOnEll 
CDVEtl,PtUC-lH BUnOH 
THlHrNAHCPLAre 
PIHtEXIIlACTOIl 
ponr»Ptuo-iN 


60^0-0401 

80^0-0^21 

6OA0-O234 

50A0-04O4 

7120-1284 


■SUPPOIlTlCAPACITOtl 
INSULA lOlUPOIl I13U rocUS 
TOP CDVOIl A55VIPLUO-IN 
COILtALICNHEHT 
TRADCHAnK 


7120-1674 

9100-IA30 

9100-1641 

9100-1664 

9100-2421 


PLATEMOENTIFICATIONlPaLAIl OISPLAV) 
COIL/CMOKE 61.0 UH 6( 

CDlLlHQLDED CHOKE 240.0 UH 
COIL/CHOKE 3000 UH 6t 
rOANSFOOHEIl 


9100-2422 

9140-0061 

00140-61606 

00410-61007 

00414-0001 


TRANSFDIIPER 
COILIPXD 400 UHV 
CAOLEICRT 

CABLE ASSVlTESr CHANNEL INPUT 
CDVEIIMIEAR CRT 


00414-0003 

00414-0006 

00414-0009 

00414-0010 

00414-0011 


PANEL! FRONT 
PANELlREAR 

STANDARD 5HITH CHART SETiVlEHINO 
STANDARD SMITH CHART SET » PHOTO 
EXPANDED SMITH CHART SETlVIENlHO 


00414-0012 

00414-0021 

00414-0022 

00414-0023 

00414-0024 


EXPANDED SMITH CHART SET IPHOTOCRAPHIC 
COMPRESSED SMITH CHAP' SETtVIEHlNG 
COMPRESSED SMITH CHART SETiPHDTO 
RETURN LOSSiVIENINO 
RETURN LDSSlPHDTO 


00414-2014 

00414-6003 

00714-6004 

00414-6014 

00414-6016 


CRI 0E2EL 
ASSVIPOMER 5UPPLV 
ASSVm 5100 9 STAND OFF 
CARLE ASSVITEST CHANNEL INPUT 
ELECTRON TUOEiCRT 


00414-6020 

00*14-6029 

00414-4030 


ASSVICDORDINATE CONVERTER 
ASSVH-AXIS HOD C INTERCONNECTION 
AFSVlPLUG-IN f9NNECTIDN 




^ Boo tnlraiiuctlon lo ihls titcllan fur onlorinK tiifarmollon 
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Model BdHA 



Bcotlon Vt 
lltipliiceubk* Piirta 



Ttibled-l. Code I.iiil i)f MmuifucUU’L’i'K 

Tlio rolluwliiB code luimliurs tire from llie I'lMleriil Kiipply Code for Mnmifnetiirers Ctittilo[!lnit lltnidliotiloi ||>t>l 
(Neme lo Code) an», IM-2 (Code lo Niime) mul llielr ItUesl nipplumuiUs, Ttiediile of r’lvlsloti mid Die dnle of Die 
mippleinenlii used nppenr nl tlie hoUom of eneli pii||e, Alpimlieilcid codes Imve lieon tirbitriirlly m>slt(iied lo 
suppliers iioL iippenritiii In llie lU lintmimolts, 



Coda 



No. Miniilnctiuar AildraM 

01101)0 U.S.A Oiimoi>:i> Aliy >ii|)|ilu'r ill U.o. 

001.10 Mi-Uiiy l■;|l!l;ll■)|||l:ll ..... . Mnuiil Mnllv li|iOii)(k. I’u. 

Oimia Spilt? KkcUi'lllet N.V. 

omtHI Crinyii, lii>'. Dmiii-tuiii, Cmm 

oomir iiumiiiiiii ciiiinii, Cain. 

OOI^K Mimrul). Cn,. lilt Vnlli'V Slniiiiii N.V. 

00.17.1 Onrlnclt III.- Cliwy III!). N.J. 

OOlino Atrnviis Cni-ii Ni'W IK'illiiiil. Mnki. 

00770 Aiii|i> llii.' IlmrUliioit, I'n, 

007HI Alu-rall llailln OiO|i It' iiiiloii. N.J. 



00 X 00 Criivvii.t.liit . Wlillliy, Oiiiaoh, cmiuila 

00 X 10 NiiMlifm l■:ll|llll«Mnx >.»liiir»l<irltfi, llie. IlmUiiiiliiii, Wik, 
00 HA .1 b'ltlllliimii Klectrle Ci>., I'IcXellk Olv. . . . I'liMi’llk. S.C. 
00 X 00 (Ini' Kiiamrtrllia Ci>. City iiMinluiOy, Cal, 

00 X 111 Call tC, Itnlmei Cnrji. t,iik A|i(ti'|i’k, Cal. 

OOtlXO Miemlali Im- Uvliiltkiiiii. N..I, 

01001 (Iciii'ral Kletiik Cn,. Caiiaellnr lli'|il, lluilmii )-alli, N.V. 

0)1100 Allien I’linttlell Cii, Illiir iiiin, Makk. 

Ollll Allen llrmllev Cii, MllwaiiXee, WIk. 

OllAA I.IUnn IlnlUklrlek, lot; Ili'Vi'lly milk. CnI. 

OllIKt rilW Ki'iiileiimiuelnri. llie I.iiiklolali’, Cal. 

OISOA Tenak liikirtiiiienli. hie,. TMliklklnr I'nnliieU lllv. 

tlallak, Teknk 

OIXXO The Alllaliee Mill. Cii. , . , Alllniier, (||ili) 

Olb.lH Siiiall I'artk Ine. I.n« Aliitelek. Cal. 

OIDHU I'aellle Helavk, loe Van Nuyk. Cal. 

01070 miilehniti Mnik. mik Cn New Vnih, N.V. 

010.10 Aiiivfiiek Ciirit. , Iliirkliinl. Ill 

OlDitO Oulke Kimliieeiliot Cii. ........ . Saiila Clara, Cal. 

01114 I'errillieUlle Con>, Ilf Ainerlea , , , , . Sall|tr|llek, N.V. 

OHIO Wheelnek Nlaiialk, trie. ...... . I.noi; llraiieh, N..t. 

011 X 0 Cole llulilier ami IMakllek liie Siilllivvale, Cal, 

01000 AiiiDheniil'Iliirx I'teeirnitlct Cnrti. . . , llriiailvlrw. Ill, 

017.10 l(aill» Ciiri). »( Ainerlea, bemleiiinliielDr ami Matrilalk 

DlvUlnii . . h'liniervllle, N.J. 

01771 Viiealllie C.i. Ilf Ainerlea. llie. . , lilt) Saylirmik, Cnnii. 

01777 lliiiikllik l'ii(tliievrlli|t ban reriiaiiiln. Cal. 

011)75 llmikiiii Tniil fc flk Newark, N.J. 

0 ,inillt (I, It. beiiiieiimlueiiir I’rmJ. l)e|U byraeiike, N.V. 



0,1700 Alley Mai'liliie At Tmil Cn llayliiit, Oliln 

0X707 Itlileiiia Ciirii, . Ci)in|i|iiii, Cullf. 

OXKIH I’arker beal Cii. I.ilk All|je|ei. Cal. 

0.1X77 Trallkllriilt Itleelrlc Cnrji, Wahelleli), Mon, 



OXXXH I'yr'ifltm lleklklor Cii., llie. , , , , Cellar Kmillk, N.J. 

0.10114 SlllXerCii,, nielr) P)v„ )••)lulerl|e|'|allt . .SuinerMlIe, N.J. 

04000 Airiiw, Marl ami tlenemaii Itleet, Cn. . . Ilarllniil, Cimii. 

04011 Torui.k Ctirp. . I.amlii’rivllte, N.J. 

04001 Aren Kleclrniilc llie (heal Neek, N.V, 

041)7 Itkkea Wire I.ni All||e|i a. Cal. 

04111 lll'Q Ulvlklnii Ilf Aernvni. Myrlle lleaeli. S,C, 

04X04 I’reeiilnli I’afier T<i|ie Cn. Wheehnii, III. 

04404 llyinre nivikloii n| llew|r|l>l’ackaril Cn. fain Alin. Col. 
0406 1 bylvanla Kleelrle I'rii.lneli, Miernwavr llevlee Dlv. 

Mnunlalit View, Cal. 

0407.7 llaknto Knitr. Irie Culver City. Cal. 

D471X Mniurnla tile, bvmknmlucinr I'rnil, |)|y. 

I’hiii'iOy, Arirnlia 

047X1 Tilirni) Cn.. hie. Wekterii Dlv. .... . Culver Cliy. Cal. 

0477.1 Aiilnmaile Itleelrie Cn Nmihlake. III. 

04700 beiiunln Wire Cn. Ilrilwnnil City, Cal. 

04X11 I'reelktnii Cnll b)irilis Cn, . l-t Monk, Cn). 

04X70 I*. M, Mninr Ciimiiany Weiieluiler. III. 

04010 Cnni|iniieril Mfs. brrvke Cn, , , W. Ilrhlnewater, Makk. 
06000 Tweiltlell) Century I’laktki, hie. . . . |,nk Annelek, Cal. 
06177 Weilliiuhniike Kleelrle Cnr|i. beinknmiucliir Oetil. 

Vnuniwnml, I’a. 

000l6'40 

tlevlkeili Oetulier 1000 



Cutltt 



No. Mniiulacliirnr Ailitraii 

06.147 Ulirnnil., hie bun Malen, t;.i|. 

06X07 Unlnll Calllim* Cnr|i.. Klee), |)|v New Vnrk, N.V 

06674 Vikinx fiiO' llie Camiya l‘alk, CrI. 

11660.1 lenre Kh rtin.|‘laillri hie biMinwale, Cal. 

06010 Cilkintr I'laklle |e)n Klecllleul S|ier. Cn.| 

CkvelamI, Oliln 

1)6014 llaihrr Ciililiail Cn. Itneklnril. III. 

06710 Tilfen il|illeal Cn, , liiiklvn lleiyliik, l.niiK Ulamt. N.V. 

1)6710 Melrn.Ti’l Cnr|i Wrktiiiiry, N. V, 

067H.1 bh'Wi.ri Kiixlinrrlik Cn bantu Cmr, Cal. 

06H10 Waki'lleln Klklneerlnit hie Wak eheki. Murk. 

00004 llukklek Cn,, tllv’, nl blewart Warner Cnrp, 

llriil|U'|inri, Cnim. 

OOllOO llayehem Cnr|i Iteilwimil Clly, Cal. 

00176 jluUkeh ami l.ninll t)|il|ra| Cn Itnehekter. N.V. 

1)0401 K.T.A. I’lnillielkCn, nl Allieriea t'llleayn, III. 

00640 Alliulnm Klerhnnie llarilwure t'n., hie. 

. New linrlii'llr. N.V. 

00666 tleeile Klerhkal hiktrunieiit Cn., hie. . 1‘enoemik. N.l). 

00000 tleiieru) llevieeiCn.. jnr Imllami|inl|k, Iml, 

00761 Cnmmmenik )ne„ Arir, Ilk I'lmemk, Ari/nmi 

OliHll Tnrrliixlnn Mix. Cn.. Wen Div. ... Van Nuyk, Cal. 

000X0 Vurlali Akkne, Ktmee Dlv, . bun Curluk, Cal. 

07i)HX Kelvin Van Nnyv. Cal. 

07110 DIxIlranCii |>aMi|ena, Cal 

071,17 Tral|k|i|iit Klerlinnirk Cnr|), .... M)lim'a|in||k, Minn. 
07 1 XX Wektllixlinuke Kleelrle Cnr|i., Kleeimilk Tnlie DlV. 

Itliiilra, N.V. 

07140 Kllmnlim Cnr|) New Vmk, N V. 

071,1>1 Clne||>tha|i|ilk Cn, City iif hntuklry, Ckl. 

07150 bilienii Tinilkikinr Cnr|i Carle )'lae», N.V. 

07101 Avnet Curt) Culver tlly. Cal. 

0710.1 Kalrehikl Camera (t Imt. Cnr|i , bemlenmlncinr Dlv. 

Mniiiilalii View, Cal. 

07,111 MlimekOla Ihililier Cn M|iniea|iollk. MImi. 

07.1X7 III. teller Cnr|i, The Mnlllerey |>ark. Cal. 

07,107 bylvimla Klerl, t’rnil, hie.. Ml, View l)|ier.i|lnnk 

Mnuniulii View, Cal. 

07700 Teeliilleat Wile I’rnilueU llie I’ranlniil, N.J. 

07N10 llmllm’ Kleil. Cn Clikaxn. III. 

07010 Cnnlliieiilal Devii e Cnr|i Ilawllinine. Cul. 



070XX Itayilieiin Mix. Cn., bemlenmlllelnr Dlv. 

Mnniilain View, Cal. 

070X0 l|e'*‘ li'I'ackunU’n,, llniminn tluilin Dk. 

Itiu'huwav, N.J. 

0X146 U.b. KiiKlm-eiinx Cn I tik Anxeli'k, Ca). 

OXIHU llhnii, Di'lhetl C„ . . . . I'niiinnu. Cal. 

OHX6H lliirxebk llalirry Cn, . , . Niax»iM l-'allk, Ontarln, Caiiaila 

0X514 Deuueh Kaklemr Cnril l.'tk AllXetei, Cal. 

0X004 ))rik|n)Cn,,Tlie Wjleilmrv. Cnini. 

0X7)7 blnan Ciimiiaiiy . bun Valley. Cal. 

0X7IH ITT Caiimm Kleelrle llie., I’hnenlk Ilk. I’linenu, .Irt/niia 

0X717 Natimial ttailln l.ati, liir I’atannik, N.J. 

0H701 CDS Klectnillli-k beinlrnmliirlnr Operatlnilk, Dk. nf C|IS 

Illv , , . . I.nwell, Makk, 

OXSilO Celleral Kleellk Cn„ Mlllluliire |,am|l llejil. 



■ • * > Clevelaliit, Oliln 

0X0X4 MeMtain Imllanannlli, Iml. 

OIWIO llahrnek lletayk lllv Cnilo Meku. Cal. 

1)1)1,14 TekaiCapaellnrCn. . DnuUnii, TekUk 

OUM6 Tech, hid, hie. Altiliin Kleel, Ilnrbalik, Cal. 

')*J160 Kleeirn Abieinhiiei, Ine. ChkaX'i. hi. 

00X6.1 C b It Cnmiiuilenlk Ine Newlnli, Mukk, 

1)0600 Malinry Dalkry Cn, nl Canailu, l.ld. 

Tnrnnin, Onlarin, Canada 

OOUll llurmlyCm Nnrvkalh, Cmm. 

tUlU Oenelal T.aliklklnr WeiU'in Cnrp, . , |.nk Anxelek. Cal, 



t'Tnim llandhnnk bunplemenik 
II4-I Dated AUOltST 1000 



646 



Hucuon VI 
Uoplna'abtu PurU 



Ttilik' H*-l, L.,.lv* UhL of MmuiliiclurL'i’K (CoiU) 



Model B>IHA 



C< !« 
Nil. 

10411 
10040 
U'400 
) I '4.47 

1 1 '44-4 
1 1.41 4 
11.414 
Il4n.1 
llh.14 
11711 

11717 

IIH70 

141.40 
1*4.401 
1*4074 
I *..007 
1*47*40 
1*4000 
14HH1 
1*40.40 
14004 
1.4010 

1.410.4 
1.4.400 
iao.40 

14000 

1410.4 
I440H 

144.4.4 

1440.4 
14000 
14074 
1470*4 
14000 
10100 
10*40.4 
10*407 
10401 
lOOOH 
10000 

100.41 
1077*4 
lOHOl 
lONlH 
100.47 
10170 
irno’4 
lOOHO 
1 0000 

10700 
17100 
17474 
17070 
17740 
17000 
17070 
1004*4 
1 HO 0.4 
IN.4'44 
10470 
10400 

1800.4 
IHOl’4 
10073 
IHOII 
10310 

lUOOO 



MninitnKioinr 

T|.l'«l, liii- 

e.iili>oiJinlum Cii, ,,,,,, 

c;to 1)1 Im- 

C|)|i:(iH» IVli'iOttOlt* 111 CMtItnroiH, lOf 



. . . Oi’lki'li'V. t’ni. 
KMiiiiiii I'.illk, N.V. 
. ■ ■ . OrMii'. lint. 



Kn. I ..iiiili'iia, C'lil. 
. WiiOlinlii. M.n>k, 

. O.1I11 AlOi. 

. . Dnuiii'V. I'lii, 
. . .Irf\ii.i(i-u, N.V, 

, eiiiiii Mt'ta, (.'ill. 

Oi'inkmnlui inr ll|v|i|i)ii, lOml- 
. Nt'wmli. N..I, 
. . lUti’ini Oiiili, (’ill. 
. . I’litn Alli). Ciil. 
. . . L'iniiili'ii, N.4. 

, Nllihlv (IMIVI', I’.i. 
Alliui|i'Ni|iii'. N.M. 
. . . . IliiuN N.lt. 
. W. tl.ivi'n, r’liiin. 

. . . Tiikyn, Jii|i>iii 
.... C|.nli. N..). 

Ni'vijmd lO'rtfli, (’ll). 

Oriitlwlnli', ArOiMlii 
. . WltrlOln. Kull(«» 
. . . tlalki, 1'i‘kut 
Mii((i)Vi'(, (li'rnniiiy 



lliiv 01.1I1. |‘Oi'i.'lriinli'k (.*iir|i. . 

'|•^'|llltvlll• thi-., Mii-riivvjiit Diw. 

Ntilliiinil Oritl 

Pii‘t;l>lim Citniii'L-iiir c-’iirp. 

Ilmn'im MU'irihiiuct Im*. . , . 

(Iionernl liikirmiH'iii Cnni 

iH'lt (limip 

Iiniii'cnil NIi'ciHMilt', liif. .... 

Me In Ik, Iru; 

I’lOlmli’llOOii lluinlti.’ C-'ii. ..... 
flrin ♦ Mf)(, (.*i»., Nil: 

Onlnm lint. Iiu'„ Dntn ovmi'iii niv. 

ciiihKini Olio. 

t-'Innir I'llti'r Coi|i 

NllOniii |■|i'Kll)l; Cih, l.iil. ... 

Mi’lck l-Oi’iLlriiiili.iir tp. ... 

Di’lln ScmlriimlUclni’ Inr 

IIIi-Ikiim UluylroiOrk t*ii(p 

Alrini Nuppty Ci>,, I111: 

Th(rtm»)li»y 

4 *i.'|i.>fiiiilii‘ii (tlmlill) 

MlilIntnMVrIolil tUy. nl OnKlIlt tinliKtili'i, Inr, 

ItniiMk Cllv, Kiiikiu 
( ji'm*Tifi;|i . Ni'ivlinrv I'liili, Cnl. 

Cnlit, llrkliiiir Cnrp. , Hiiniii Mnnh'ii.Ciil. 

Anurlnm C’i)m|ii)in.‘iiu. Iin;. , . . , OiiiuinOnn lii.ii, I’n. 
ITT Kniili;iiiiilut;li)r, A Olv. o| Im. Trti'Olniin' & 

T>'|i.'Hrn|ill CurjiiiMtllDii .... WrtI Ontiii lli'iii li, I'lii. 

IU’Kli’U-t>iii.l(iiiil Coinpiinv I.iivi'lmnl, Ciiln. 

(’nrm’ll IimIiIUt Nlrcidc (Imp, ...... Ni'iymti, N..I. 

Ciinnoo itliik* Wmiu Dinmiit, N.V. 

Ktmri tlulu'lin: timi ctniiili-l, Ciil. 

Wltlln, .Mlo.en (iiill 4 i)ki'. C’ul, 

Tin* Splim* Cl)., Itiu |,mii. t■^ltlk, N..I. 

Wi'liktrr I- lielrimlck Cn N»*ik Vnik, N.V. 

Ki;|i)nlcii Cnrp Nnillpliloi*, Cnl. 

AillUkUliln tliillOno Co N. Ilnllvikinnl, Cnl. 

MiL'iiin KlrrirniOi'k , , . (Inhli'p City, t.iino Iklntnl, N.V. 

Amtmilii* liiki. Curt N.V, 

Cukiu Mi'kii, Cnl. 

l*ik'«i)lli.ll) Ci*mniy Cull oprlno Cn. , . O'lmln (.’lam, Cwi. 

Kriiwnl Him. Im: I'lumlMohain, K)ak», 

Alni'li'i) hn: Mmniliilli Vli'kk, Cnl, 

Oinnri.* I'On* Mirn Kphn:t‘ I’lin*. M.c. 

nmlll*Nor<-'lm Ilk Ilrttnll, III. 

Cnmimkr Dlmli* Corp, ........... t.inl), N..I. 

Ilnnlk AOk-ralt Nul Cnr)), I’auilniu, Cal, 

lilral Oti'i:. Mi'ti'r Cii,, Inr,. Dr Jur Mr(rr t)lv. 

HinnHIVli. N.V. 

Dririi Itailli) Div. i>r (t.M. Cnrp. .... KnIiniiiii, linl. 

Tlirrmniivtlrk Itir Cannon I’lOli, Cnl. 

Traiii*)i Ciiniimny ......... Mnuniiiin VIrv,, Cnl. 

llainlOi Mrlnl OrniJurU Cnrp. Akinn, Oltln 

Ahllklrnlmi l*»rc. Im: Nn, Itoliyuinnl, Cnl, 

KllIcnnU I in: Sumiyvalr, Cnl. 

McOmik.lMllkuti N.ll, 

I’myrr Dcklim Ontlfk Im* I'nin Alin. Cnl. 

Clrvltr Cnrp., Nrmk-uinlurlur Div. , , , I'ain Alin, Cnl. 

Slonrlkk Cort) Hutmyvnlr, Cnl. 

TO’CnrMro. Co„ liir Ilnlllitnii, Mark. 

TIIW Itlrrl. Cnmp, DIv Dry I’laOn'k. III. 

CuritkliikirmmiMi, lik Ml. Kikcn, N.V 

Vikhny liiilruinritU Im:. . MnNi'tn. I’n. 

IC.I. Dul'nnl ninl Cn,, Inc Wimiltiiitoti, DrI. 

Dliraiil Mfo. Co MIIm jukrr, Wik. 

Tin* lirnillk Coni.. Navlunltim k Cniilrnt l)|v, 

. Ti’trrlnirn, N. 4 . 

Thnmni A. Cillkoh tintuklrkk, Dk. o{ Mi;nriiw*Cillknn 
Cn. . , Wi’kl Oraiiir. N.J. 



00010*40 

lUvIieili OctuOrr lUtlU 



Cut! II 

IVi), Maiiiifacliiiur Aijilmu 

IllOHO Cniirnn llalOttli) I’nrli. Cnl, 

110114 I.IIC Nlrrlrnlilrk N.V. 

10701 I'-Irt'lin Ml|t, (Ni, link iirinlriirr, Kninnk 

4OI0,*l (irnrrnl Altniilrk Ciitp I'lill.nlr|phln, On. 

*4t *4‘4ii Ivkrriilniir, lin I.nny Mntnl Cilv, N.V 

41.100 I nlllll Hrnim|tCn,. TIir Nrir llrlllnli, Cnlin. 

*4|0’40 |•nt)^lrrt MrlnlllirHIrnl Ciir)). ...... N, Clilrnitn. III. 

4.'l04a 4V\irniiCnrp Ilnllniinpnilk, ItiiL 

*4.470.4 llrilkli tiaitin ICIrrlintilrk Mil Wliklilli|!ln|i, D (* 

*4 1400 tt.t-:, l.niiip Divikinn .... Nrin l',irl<. Clrkrlninl, Oliin 

44000 (Irlirrnl llnilln Cn tVrkl Cnlirnnl. ,4|nkk. 

*441101 Mrmnir lllr., Cnmp. |)n Ilniltlll|ilnii. Iinl. 

411,400 Drli'k llrpinilnrrr (*nlp Nrw llnrln lli*. N.V. 

40404 tlrnlirrl l- llr r.*n. nt Alin Urn. Inr. . , . C.nlklnill, N .l. 

*40001 CnmpnrOInlllkIri Cn , Hnlllklrl. Cal. 

*4iillll4 tinllllllnii Wall'll Cn I.nllrnkli r, )>a. 

40401) llriklni.l* into I'nin AHo, Cnl! 

4004H llrvinntwmp, Cn Krmlivnrlli, N,.l! 

,40017 lllklriiini'm Oprrlnllli'k Cn., Inr , , , . I.Utlr |•^llt^, N,.l. 

.4.117.1 (I, I-:. Ilrri'kliiit Tnlir |lr|il tllkrliklniin. Ky. 

30 II I l.rriinhm Inr Clili niin. Ill, 

301110 Olnlitt vrl, Cnil t'lnilijrli, l.lil, 

Ilattki'kliurv. nnl.nin, C.inml.i 

.40407 Cnmiiiiyliniii. W.|t b |||||. |.m. 

... .... 4'ninilln, Diilmln. Cniiailn 

[Ml. Malinrv A. Cn , InOlniinpnlik. tml. 

.10041 MrrIinilIrnMilililklin k I'luil. Cn Akinn, Dliln 

IOO41) Mlnmiuir I’li'tikinti lli nriniik, Inr Krrin N II 

nnlln ca’'L*‘’"‘ ' Chi, nyn. III! 

14000 OInnIlr Milt, himlilr. Ill 

40304 I'nni I-iiy. A Mly. Cnip Dnytrkinvk 11, I'.i, 

• 711 4 'nintnpl Cnrp Cnmlm.lyr. Mnu. 

40041) I'lrrlklnir) lirtinninrtrr A lint. Cn. , Onntlininplnii, j'n. 

•IlltlOO Mirnnviivr A I'nurr Tntir |l|v VVnIlliaiii. .M.ikk 

04lltll) Itilkklill Cnpltnllrr Cn Wi ulinlmlrl, .Mil 

A nil!'? ‘-'OtOMm Wnitinim. Mnkk. 

044114 .*iti.il|r(nkk Milt, Cl N C 

00040 Oimpnm i-lrctrk Cn Clikny’n ill 

??!!?? N.v! 

00010 Itnyllirnn Cn. Cnnninirlal App.irnliik A .Svktrpi Dk. 

■,;*;; On, Nnrwnlk, Cnmi, 

J Opuulilmit l-iinrCn,, Inr Tntnmninirt, N.V. 

0 40* hptnum. l-.lrrlrk Cn N„l,|, Ailnpik, Mnkv 

? iy'!n » • ■. 

A4 lUiU Lm , . k . Kh/kihi*th NJ 

l■:l•*r<Mr.ll iMkt. Cn Illnlllnn.'ohin 

01770 Cnlim Snllrh ninl .Slyiinl. |)|v. nj Wrutlpylinnkr Air llrnlir 
*; I'lllktmiith. 1'a. 

? ,V. Ovkukkir, Mn h. 

?n?.? >:i‘*r»lr Cn Ml. Vmi.m, N.V, 

. i .? l■.^rrkk Cn„ lin- y,„|, 

00004 Wrilnii Inkt. Inr. Wi'kl.in.Nrttnili . . . Nru.nl, N .1 

00*400 W,„rk Mk Cn , , cim.np.'.Mli: 

00.140 Mintirmln Mlnplp A Mf|t. Cn. ||ri, ir .Sli.n imi Dk 
.in.m. ,1. ’**■ •’*‘0l. Ollim. 

7 non A n IVr* 1' IlnMiin.l. Cnnn. 

70.100 Alllnl Lnniinl y,„|, j.- y^ 

70110 AllmrinI Krtrw I'rnilurt Cn., Inr. . , Untiii'ii Clly, n!v! 

704 1 7 Ampirk. Div, nf ClirnO'r Cniii Drirmi, Mii-li! 

70400 Altniitir hntin Ituhhrr Wnrhk, Inr. ..... ciilrnitn HI 

L?,??? * ‘-'I' > * N **I 

2 'Vi t Mlnnrapnlik. Mmir. 

7 K n.'ci^ .n'V C|)kn»tn. III. 

70000 Hirp klrririr Cnr|i. Clrkr ntul Oliin 

71014 tlll|i*y Klrrlllr Cn., Inr Drk, i'a. 

71041 ll'iktnn Drar Wnrkk Div, 111 Murr.iv Cn, nl Trsnik 
1I.IIU n ijninrry, Miikk. 

2 ,?i.? '}"■> •‘"■•I", lor 

2 1,2 Ciimhriiliir, Matk. 

2 i?i I'aramuk, N.J. 

2.?.,'? {:“''*‘''r|lLnnilri)krrCnrp. . , . Mnilrnlnirki, l..t„ N.v. 

71400 Diikkinaim ,Mf|t. Dk, n( MtOraik-KiIlknn Cn. St.knuk, Mn, 

I'rntni llainllinnk Kupiilrmriilt 
114-1 Dalmt AUclUST lOOO 



« 



i 



6-16 



Modol d’lHA 



?i!cUa i VI 
Ilupliicotibk* PturU 



Ttilili* 0-K CudL> UkI of MiiimftiL>Umu‘K fCoiil) 



Codo 






CmlR 


No, 


Mpimlncimar 


Addhiu 


No. 




Cliii'DRii Cnnili'iiii'i' Coip 


C'lileiiRn, III. 


77704 


7M'I7 


Cnllf. SpilnuCii., Ini' 


, . , I'len'IDveru, CbI. 


”70110 


7MMI 


CTO Cntii 


, . . . I'll.lintt.lml. 


7HIH0 


7I4HH 


ITT C,n)nnn I''Iiti»Ii lin- 


, . I.m. AnRi’lc), CdI. 


78477 


7M71 


Cllli’inu, Div Annviix Ciiip. . . . 


.... Ilu)t).ii)li, ChI. 


7H481 


7MHU 


C.l’. Ct.ni' A Cl) 


ClilniRD, III, 


78400 


7 1 MID 


Ci'JiDrIiiI) |)|y. 1)1 (IIiiIji* Unlnn Inr. 


. , Mlluiinliee, Win. 


78454 


7KIUI 


Cimimi'ii'iiil I’liivtli'k Cl) 


CIlll'IlRI), III. 


78171 


7I7IIO 


CdidIiI) will' Cl)., Tin' , . , . , 


. . . Ni'U Vinli, N.V. 


78488 


71707 


CnlD Coll Cn., Il l’ 


. , . I’lDVllll'III'C, ll.l. 


78401 


71744 


Cliii'nRi) Minliilnti' l.tinip VVmlit . 


Chll'DRO, III, 


78551 


7>7Hft 


CiiiL'U Mf|{) C!o.i M>»Wdht U. \)W. , I , 


787110 


TIIIH4 


Dnu Cl ir 1)1 HR 


. , . Mplliinil, Ml) h. 


78047 


7’4l,7ii 


I'Hi'i'lhi MdIIvi' MIr. Cl)., Ini'. . . 


. . VVillniiBniir, emit). 


70' 10 


71111111 


DlnllRlil Ciirp. 


. . . llnmlilvn, N.V. 


70144 


Tunim 


Irniiaiu (li'iu'in) Ivli'ruonk'* * Ki*(kbbv\ N.*l. 


70451 


7'4llUII 


(Ii*))i'rtil Inilmmi'nt Cmp.. Cup. Div 


* . . . Nl'MlirUy NrJ. 


707 '47 


7ii7im 


DiRki- MIr. Cl) 


Ihirunml llelRl)lb, III. 


70001 


7’4Nim 


IIiirI) II, Kliv Ini' 


, . . I'l)lli)il)'lplilii. I'd. 


80011 


7'4umt 


(Iiiili'inim Cl) 


t.'llle.i||i). III. 


80011 


7nmi’4 


I'‘bbtli' Nlii|) Nnt Ci))|l 


Dni )i), N.,1. 


801 ‘40 


7auii.i 


Iliilii'rt M, llmlli’y Cl) 


. . |.») .IlIRl'l)'), Clll. 


HID 11 


7'illKi 


l-rii' Ti'i'liiPiliiRkiil I’nnlui'li, Ini;, 


t':)|e, l'.l. 




7, null 


lliimi'ii MIr. Cd,, Inr . 


, , . I’rlnei'tni). Iinl. 


H0407 


7no7d 


H.M. Ilmpi'i Cl). 


..... CIlP'DRi), III, 




7.11 |7H 


t|i<liniit Div. >i( lli'i'liniiiii Inil. Ini'. 


, . . I'ulli'iiiin. Cnl. 


80441 


7.rmi.i 


IIurIh'ii I’liiiliii'it DivUlim nl IIiirIh' 


k AlroDlt Cn, 


81)448 




1)1 . . ) 1 i 1 ' • 


. Ni'U|)ml ItiDi'l), Cnl. 


80404 


7.11 .15 


Ainpi'O'X I'li’i't. Cl). ....... 


. ItlrkMlltl'. I..I., N.V, 


80411 


7.15011 


Ilimllry Oi'mkiiniluciiir Ciirp. , . 


. . N'l'U linven, Cmii). 


80180 


7.1550 


CiDlliiR I'li'cirk. liii- 


. . . Iliiilln)il. Cnmi, 


80500 


7.15H0 


Clirli' T Mlu. Cl) 


.... Tren'm), N..I, 


80581 


7.10Ha 


Oi'inRi' K. Omri'll Cn,, Div. MSI. Iiiilii)i)ii'ii Ini'. 


K0040 




» k ) R ) k » > R • V • » 1 » 


. I'l))l>nli'lpl)li). I’.I. 


Rim 11 


7.17.11 


I'l’ili'hil tii'ii'W I’rnilUlU Ini'. . . . 


. . . . ('|]linRi>, III. 


81010 


7.174.1 


I-’lkiln'r .Spi’Vinl MIr. Cl). . . , , 


. . . Cini'iniiiiii. ■)|)ii) 


01 071 


7.170.1 


Di'pt'ral InOutlrli't Cl)., Tin' . . . 


, , . . . I■:lvllll. Olnn 


KIII05 


7.1H40 


DdOii'I) OlniiipIliR A TiidI Cd. . . 


, . . . ciiiklien. Inil. 


H 1 1 1 '4 


7.1H0U 


JI-'D lili'i'OnnlciCint) 


. , . liiDiikIvn. N.V. 


811 to 


7.1005 


li’nnlnRk Itinlln MIr. Cmp. . . . 


. , . , Sill) Juki', Cnl, 


8148.1 


7.1057 


(1)1)1 lu'.l’iii Cii)[i 


. , . ItplReOekt, N..I. 


HI54I 


71 '470 


OlRinillti' Inc. 


.... Nl'pinne, N.J, 


81800 


74455 


J.ll. Winn), anil 0ni)i 


, . SVlni'lii'kli'r, Mdm, 




74HII1 


|inlU)liliil CDiiilciDi'rCnrp. . . . 


ClnciiRii, III. 


84044 


74HI1K 


11, T. I’liiilpi'ti Dlvlklni) 1)1 A)iitilii'nii|.|)iiiR Cli'i'Diiiiii ) 


8‘4047 




Cmp 


. . , DiinOnrv. Cmiii. 




74070 


C.K ,lii|iii)i)i) Cl 


.... Wuu'i'D, Mini), 


84110 


75044 


lnU')niillniiiil lli'klitiiiii'i' Cn. . . . 


, , . I’lilli.ili’tplll.i, t’u. 


84144 


7540,1 


Ki'yilnni' CmliD)) Cl),, Inc, . . . 


.... 01, Mii))'k. I’d, 




7537H 


CTOllnlRliUlnc 


.... Oiiinlivlili, III. 


84170 


761H4 


Knlliu Kli'i'Dlc Ciin)i))iilii)ii . . , 


, . Ml. Vcmmi. N.V. 




75KIH 


l.cn; lili'i'lilc MIr. Cn 


t'llll-DR.I. III. 


84400 


75015 


I.lllli'iuu', Inc 


, . , Det I’lDlnc)., III. 


84410 


70005 


I.nni MIr. Cn 


l-rP', I’D. 




70410 


C.SV, M>i)ucilcl 


. .S,)n Tiiinelvi'ii, I'lit. 


84170 


704,11 


(ti'i)c).il Inttinniciil Cmp., Mii'iiinnlil Dlvivlmi 


841HO 






. . , , Neuink. N..I. 


84047 


70487 


Jpini'b Mlltcn MIr. Ci)„ Inc. , . . 


) . . k Mu|tU‘ii* Miikik. 




70401 


J.W. Miller Cn 


. . I.iik Adri'Ii's, CdI. 


84708 


70510 


C|)icl)>Mi)i)mlni)cli. Div, nt Uniicit Crrr T'ptiimcr Cmp. 


84800 




^ ^ . 


. , Odd t,e.)inl)i), Cnl. 


84877 


70545 


Mueller Mlcctrlc Cn 


. , . C|eieln)i)l, OliiD 


84801 


70701 


Nallnnpl Unlnn 


, , , , Neivaik, N.,1. 


81058 


70854 


Doll MunuliiclurinR Cn 


, . cryiiDl l.nke. III. 


81080 


77008 


Till' llcnUlri Cnrp.. UIccirmlynBmli 


k DIV, 


81145 




, . . f ^ 


, ,N. Ilnllyuiiml, Cut. 




77075 


I’liclllc MvUli Cl) 


, Odd l'‘)nne|ki'i), Cnl. 


8114H 


77441 


I’lnmnklimt Imiruincni und Klcciinnlc Co. 


81180 




1(1 .... 


. , On, I’DkDilenD, CdI. 


81408 


77454 


I’hllBiti'tiihli) Oii'cl nnd Wire Cnrp. 


. . . I'I)IIdOi'||||)Id, I’d. 


81115 


77144 


Ainerli'iin Moelilne A |■■mlnllry Cn, 


I’Diier A Iimnilli'kl 


81144 




Div 


. , . I’rini'cinn. ImiI. 


H1110 


77010 


TtlW Klecirmilc CnmpimenU Div, 


.... Cmmlvn, N.J. 


81114 


77018 


OcDi'ral Imtrumeirt Cori)., Ileetllier Div, llrnnklyn, N.V, 


8.1185 


00015*40 






llttvid'ilt OctnOi'l lUOO 







MimiiUcltirrr Aii({r>iw 

Co MJti I’j. 

Uulitu'HhiK Oi»|). i>f t-’rtiH r.iir.mi f,il. 

DIMtiiih *il T'i'il VV’ikKn . I- III. 

No. Kitilmh'i', Monk. 

Si|inri| iMiliirlot '‘’■'k V>iili, N.V. 

{iiriiilutvIhiiiM Ini' hioum, N..I. 

TI>'itll|>koin)lrvtm't In fit l!hii',i|ni. III. 

Tllll’V Mill. f“>» I'MIH'l''''". *‘itl. 

SltK'li|m|i' Ciillinii Cm h'l. M«»V*. I*‘>. 

Ntimiluiil Tliiinimn Cmii. WtiHliiim. Mum. 

Tiiimi'Immu I’iihIhiIs. In>' C|i'v<'l'Miil. Of.l" 

Thimtiinm'r l■■lmlln’''»k li'in *l.ilmi'l> i' 

I'i'liilli- tNi, Ni'niimMlIi'. Mil*'. 

Wimlri Knlilliinii Ini'. |.iHH> lilniiil t,i(v , N. V. 

Vi'i'ilrr IliiMl. Ill*' Hiiitliihl. *‘"1111 

Wi'iiio MIr, «.’•! fliii',iRii. III. 

fiitiiim'iilnlAVlri r‘|i'iti'iiili'kt'"»|i. . . . I’liitiiili iimi.-, I' .■ 

Zicmli MIr. Ciirp N«'« lliiilii'll''. N.V. 

Mi‘|it'ii DlvUIni) 111 (ii'Miinik t'lin li t’i>. Miiiii'l'iii li. N,.l. 

|>li'i,(iili> Ciirii Tiilnln, •Ihl'i 

lii'lilill^i'l AlliiV 1 'iimIiii.U I’ll I•'ll/»ll||'tll. N-.l 

I'ili'i'liiinU' linliiitiii'k Aiiiiiiiilliiii. Any llhiint Tiilii' 
ini'i'tliilt I-:IA til.iniliinU-WiiililiiRlim, ll.i^ 
llnliiiiik .Sivili'h. |)lv. Miikiiii I'ti i tiiiiiick L‘iii)i. 

Wiilliniiliiiil, i.'iiini 

L'mii'ii TriilllliiMm'f t'lifti N'"' Vnih. N V. 

Ovlmil l■'||‘l‘l^ll■ Ciii|i . t’l'.ii'iiRii. ’ll. 

Iliiiiriu Ini' tliii'iMilr. c'.i' 

All!) I)iy. '>1 liiilii'tuliiitt t’liniiiil* I'll. . i.’ii|iiinliii*. iiliii 

All Sliii' I’liiilui'H Ini' Di’IMiii i'. illilii 

Avt'fy l.iilii’l Cii. . MinimU'i, fill. 

Iliiiiiinnrliiiiil ('ll.. Ini'. - Miiri Hill. N i’. 

Kli'ii'iii. Atiinlil. (.’ll . Ini' lliiHiiti. .Mil** 

lllmriKlMI'' Cl) ll.ivliill, nill.i 

liiii'iiiuitiiiiiil |ii*iiiimi'iiU liii’ iii.iDi’i'. I’liim. 

tli-.ivhlll fi) |„iili.i»tii.'. III. 

Tiiiiii 'frnii'liirint'r t.’ini' Vi iili'i-. l^)l. 

WImlii'ilir Kli'i'. nil. I.lllmi linl., Ini'. • i).ilivHli . Cnim. 

Mililuiy K|u‘illii'iil|im • 

liiii'iiiiiti.imtl |li i:tilli'i (-’iirj) Nl .SiiR'iinlii. »'.i|. 

Aiipiin I'^li'i'HDnicii. Ini'. ..... i’ii)tilitiil)ii , Miiiv I. 1111 I 
ll.iirv Ciintiiilk. IJii. Iliirrv Wtiitlit Cnip. 

, . , , Wtili'lliiUll. Mum. 

C’.mi'l' l'|iv|*|iMI I'lli'illli' (’ll Miiiliti'. III. 

.S|)i'rll l’'.iriiiliiy liu-.. Ci)|i|H'i Ilium lilntiir Dli. 

||•ll■•ll*|'ll. N.il. 

Kli't'lili- lti|iu|>itiii t’i)i|i. .Si.iu.illi. I'litm. 

Ji'llirk |-:|i'rt|iili|i-i> Dlviiliil) III l)|ii ir L'iill)ntl t.'n. 

Dll lliil*. I’ll. 

I'lllli’llllil C.itiliTii k Iniil. C'lilli.. Sp.ii i' A lU'li'IIM’ NyiiU'lllii 

[ 111 , , I’lii.iimj*. N..I. 

M.iRiirti' linliiiiiti’i, Ini' iliri’iiutili. I'niiii. 

Syli.mlii I'Ui'i'Dli' l'»nil. Uli'i'iinnn- I'nln' lliil*|iin 

. I intiimiiin. I’.i. 

AktiDii C-'iir)) . I'l.iit Ni u.iil<, ll.iiilMiii. N..I. 

8viiii'lii'iiill. Ini' ciiiiiiRii. III. 

.Ali'lillk A Cillllrnln llli'.. S|)i'llri'l I'luiliii'li 

Atll.'lliil»> M.im 

l’lillll|)vAilv'nnii' Cimllii* Cii. Inlli'l, III. 

Ui'bi'tiri'li I’niilui'ii Ciiip .Miiihkiin, \Vi* 

Itiitirim MIr. Cl)., Ini' SViimDimli, N.V. 

Vi'i'lDt l''|i’i'lri)iili' (’ll iHi'tiiliili', CrI. 

C.iir l'■RkU•nl'r Cl) CiinihililRi', MiHk. 

Ni'U lluiniiklilri' lliill Ili'iillnR, liu'. . I’iti'llniliniRl), N.ll. 
(Ii'tii'iiil linttumi'ni Ciiri)., Cuiiaiiinr l)iv. 

DntlltiRliin, .S.C. 

ITT \Vln> uinl CrIiIi Div I.nk AtiRi'li'y, Cnl. 

Vli'lnry Kdr. Ciir|) hinliiRiii'lil, N..I. 

Ili'inllii Ciifp,, Ill'll lliinti Div Ill'll tliinli. N..I. 

I{ulil)i‘l1 Corp, Miiinli'li'ln, 111. 

Ilnvil) Inr Ni'upDil lli'iii'li. Col. 

Smill). Ili'rmim II., I'n' liniDklyn. N.Y. 

Ti'i'h t.iilik Pohkdili'k I’liili. N .l. 

Ci'iitliil Si'ii'U' Cl). . . Clili'iiRi), III 

|■'lllml ltanilln)i)k .Suppli'iiii'iitk 
1 1 1- 1 Dati'ii Aunuiir I mm 
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Suction VI 
Iloplticoftblc Parts 



Modtil a4MA 



Table tl-i, Code List of Mamifoctururs (Coni) 



Qmla 

No. 

u.inot 

H.1SIM 

lt»T4l) 

HS777 

H.1hai 

H>7n4a 

K417I 

HHII 

H.(U7l> 

llft^7l 

Hh^74 

Hnntiii 

HAD I \ 
Nrtl7'l 
nitl«7 
nnn7D 
HHnH4 

HHDDH 
1170.74 
H7ailt 
H747.7 
H7ii<14 
H7D.70 
HH140 
HNauo 
KHtttm 
iiiia.li 
HD47.7 
NDiitm 
D00.10 
DO nil 

007K7 
D0U70 
Dll 411 

II I a no 

in .I IS 

DI4IH 

III non 
in 11,77 

Di'iiia 
III 7.77 
in»a7 
III H Hit 
DlUaD 
uiimi 
uatmi 
Da.i«7 
Damn 
tia7oa 
II an lilt 
D.i.i-ia 

D.inmi 

D.74IO 

u.7ii.ia 
II .711 an 
1141.77 



MnimlnnliJMir 



Aililmii 



rinvlii Wile mill Ciihli' c'o„ Die, of Amnui:i‘ U>ir|i. 

Slililllfii'Mi Mum. 

llmi»U|ili> U||||) Dim imiiif 7‘ulie |)|v, . I’|nliilli-|il, M,J. 

Di)|»ii L'iiil)iili> Ci 0 |i. Cmitmiier l*r)nl, Die. 

Vnilt, N,V. 

Mmli'i Dun. mnl Mia., Itie Ilimimaimi. Iinl, 

I. iivil Nthiaae U.) l.'i.Mtu, M,(. 

Ai'Kiiimilli’tfl Iml. ii Kmllo Cn |,in||, K.,|, 

Arm) Dli’clrmilek liie clieni Nm-lt, N.V, 

A.J. nifiriter Cti„ Inr Sun l•tnl)enl•ll, Ciil. 

7'tlW t'timciinr Die OMlIntf, Ni'li. 

S«)li>'»T 0 rrlmi. Ine lll»•nnlnaton. Iml. 

Ilniiiilnii Mnlillna Utiiii|mnv ||iiimi|i)|i, S‘,4. 

A. It. Ilnvil Do Sun Driiiii'Oi'n, Urtl. 

II. M, llrui'minmle Kmi l■■rllnl■|l.nl, L'rti, 

Knltml Konlt, lilt, , . , Iluimli n, Cnim, 

Senmli'u llnlilirr III- 

Dnliilr llmirliia Due AmH' Ii'*. DdIII. 

Clirnm I’lu'ionn I'tnilurU Cl),, ine. Clilinn li.'iahu, I’j. 
l’m';onn llulilii'r I'riiiliieU Ciir|i. .... Dnemii.Oliin 
tlmll.i Cmp. Ill Aiiierlrti, Dli'rthniii' Ctiin|>, k Di ili i't Dlv. 

N..I, 

SiMOinm Mfa. Cii ciimiiiuii-, irjj. 

Mrttm) liiiliiiiini'e Aiinhi lm, C,il. 

I'lilU-i) Ciii|iiir.i||iiiHl..iin.<lii|e llieii>i>Mil . . l.nneMe, I'.i. 

WeOi'Ki Dlliiniie lllnee I'liiilnete Ct, S„(( 1' (,iiu |m i), c.‘a|, 
Vnii Wiiieteb Itnat'ie I . • .... Sun |■■r^lnl'il.^•^l, t;.i|. 

Tower Mla. Cmp I'nnliliw, tU. 

J’ii||i'r»Hmmnrr, Inr Dliuoln, HI. 

Hinil ’ MuilDiinl Hiiiieiii'k, Ini' ;(D |>i,ii|, M|nii. 

Onirnm Mlllr, Inr llulfMo, N.V. 

Orsylmr Dlreirle Co c),)litin)il, Cnl, 

tl.D, Dnlrllntllna Con» St tn'in ilmlv, N.V, 

Unlii'ilTnnnlornu'rCo. i.'jilmiao, III. 

Unlli'il Slioe Miirhlnerv Ciirii, Ilm'tly, Mnee, 

II H tinhlnrCo,, Conoimn tml. k< I'liinir* |>iml. Die. 

,, ■ • > ■ . , Pakinli', N„l, 

Unlli’tl Dmr DHktener Coi|) ....... , Clili'aan, III. 

Hmirlim DiiKlnerrinii Co s.m l■•rlln^•l^^o. c^l. 

I7T Cuniioi) Dli'et, lt|i-„ Hiilem Die, . , , Sutem, Muk). 

Ciiminr H|irlna Mia. Sun Dronrnn), Cul. 

Miller |)l«l ti Ni>me|)|ii|e Co D1 Mnnie, Cill. 

Itmllo Millerlutl C)l . , , Dltlrgao, 111. 

ADam llie . Alllelioto, Miin! 



D.ili‘ Dl>'t-|riiiili't, Inr. 

D|ro (Sni) 

Ilrrtner Ml«. Co., Inr 

K D l)rH'|o|niieni Co 

Mnli'o MIr. Co., Inr 

||onrve,'rll Inr., Minn Swllri) Die 

Niiinn-liroi, Sinlna Co 

Tru.Connrrtor Curi), . . , . , 

Dlyrrl Opllni) Co,, Inr 

IVlibollle liuii|.ilrit WlH' Co., Inr. 
IMC MiianrilreCori), 

IIuiImiii l.innii Co 



Coloinlmr, Nelir. 
. Willow ilrovr, I'n. 
. . Wtilie||i'l)l, SDoi. 
Hntwooit Clle, Cul, 
.... CniruKo, III. 

. l■‘l^'tlorl, 111. 

. . . DhMiiiiiI, Cul. 
. I’riiliOilv, Mum. 
. Ilorlnurr, N.V. 
T.irrylown, N.V. 
WrMl)U»V, I.OOR |i.l.niit, N.V, 
Di'iiinry, N.J. 



Slyvulllu Dlrrlrlr I’rotl. Inr., IrnilronilMrlor Die, 

. Maee. 

Ilnl)|g|))» & Myere Inr 1'tillo.i.lre I'orli. N.J. 

Hlrmco Contioli., Die. of Derex Wur Cor|). 

, Mnullrli!, OUlo 

Wulrrn M(«. Co Culerr Cily, Cut, 

O.V. Coii.rolt l.lvioRiiion, N..I. 

tirnrral Culilr Cori» luyonnr, N.J. 



CuiIr 

No, 

11414 I 

DII4H 

, 114 in I 

114 1 117 

uiaaa 

D4.7.70 

Il|.l7n 

iMiiiia 

iMiiim 

iinoa.7 

iina.in 

iina.7H 

tman.7 

iinann 

iina7n 

DA.74H 

nh.in4 
imnnn 
nn7ia 
II nil H I 
untm7 
11110117 
iinotin 
imamt 
Ditaun 
int.iiiii 

im.7.70 
Dll ,74 1 

imnot 

uriboii 

11117.7.7 

lltlHKI 

II74III 

ll7n.7D 

II7D71I 

II7DH.7 

'IHI4I 

DHinil 

II Ha an 
Dha7H 
iiHaii I 
IIH.77ii 
IIH4I0 
1IH73I 
imT.71 
iiHHai 
IIHII7H 

nil ion 

llll.ll.'! 

1I1I.17H 

mm in 

DD707 

tIUHOO 
II UN IK 
DllliaH 
IIIIII.74 

null 4 a 
iiiitin? 



Mumilacintiir 



Ailitmii 



lt,iyllii'on Co., Coinii. Die . Iii,|. Cnno), nm lullone 

■ Ooliiry, Mum. 

Sell tlllllr I'.lerlroiilrk I’IihIiUIi, Inr. . . |,oyr|,oii|. Co|o. 
Weinirr DIert, Co)|i„ rmiH‘So| Hie. . . . New, oil, N.J. 
Cnrl|kk>Wrl|lllt Cot|). lilirllimii kllle. 

I'ullereon, N.J, 

SollHi C|o'>t, rCot|». I'lli'Me), I'.t, 

Wire t:iol|) hoilnrlk, Inr. Ilrlloooil, III! 

Anioni.illr Mrliil tnoilMrU Co lllooMvn. ,N, V. 

WorreMer I'lrkkril Aliiniliinin c;ii||), , , WiOrrklrr, M.!m. 

Muinn rruH l-Orrlllr Co C|)|ril|lo, III. 

Oroiar A. I'tnIlirirIt tierruo lii (k, Inr. , , lloelon. Mukk. 

Alllrn Dioilnru Coi|i Illuniii. Dlu. 

coniinrniul Coninrior Cotp W'punlkiilr, ,S.V. 

•; mil Mil!. Co„ Inr Dona lkl,onl, N.V. 

NiillonulCoilCo 



Vltr.i,i)on, Inr, 
ttohl,ik c^on, , . . 

Mrllioilr Mf)t. Co. . 
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SECTIO- VII 
MANUAL CHANGES 



M. INTRODUCTION 

7'2, TIdij Koctlon conlnins Infornmlion for tidiipt> 
liiB this manual to iiiBlrumcnU for which ll.o con» 
lent docK not apply iliructly, In addition, informa> 
tion about I’ucoinmonded modlficallonK for lm« 
jnovcmontK to the liiKlnnncnU Ih provided, 

7'3, MANUAL CHANGES 

7-L To adapt IhiB manual to your InHlruineni, 
refer to Table 74 and make all of tlie manual 
changuts llHied oppoKlle your InKirument aerial 
number, 

7*r If your IniilrumenL and aerial number Is not 
liHl !d on the title page of thin manual or In Table 



74 below, 4 may he dtiemnenled in a yellow 
MANUAL CIIANGHS supplenient, l*’or adflliional 
Important Information eoncernlng tierlal number 
coverage refer to INHTllUMKNTH COVKIlHn HV 
MANUAL in Section I. 



7*(l. h‘o(ne Hchemallc diagratUN may contain a 
"dagger** symbol near components which have 
changes or have been added during the life tif the 
Instrument. The "dagger** refers to Table 7*2, Sum- 
mary of Changes by Component, Information from 
this table in conjunction with ‘ ifonmitlon from 
Table 7-1 may be used to tietermlne If the* change 
applies to the ' istrumeni being servicetl, 



'I’able 7-1, Matmal Clianges by Serial I .imber 



— nrntu vh'iw nr Numin*r 


AJI 


0-1 0- 


1) 







^ ornni rr**riJt nr MMiiiirr 













k- M iW IT(-M 



CHANGE A 
I’oge ti-i, Table (5-2: 

Change A2CM and A2C,*J($ to lll» Part No, 01(10 t20.1, Ct fXD MICA lOOIH-' fi'I, 
Page 0-5, Table 0-2: 

Change A2L1 and A2L7 to III» hut No, OlOO-UUM, COIL/CHOKI-; ;I000 Ull 

Page 8-1, ‘I, Figure H-l-li 
Change A'2CM and A2C00 to 100 pF. 

Change A2L1 and A2L7toamlI, 



CHANGES 

Page 0-11, Table 0-2 1 
Delete AUl'12 through AlU-t'l, 

Page 8-17, Figure 8-18: 

Delete Al)t'i2 through A1»M>I, 
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Model 8'IHA 



Tiible 84 , Uecommended 'I’est Equipment 



Item 


Critieiil SpeeirieiitlonK 


Recommended HP Model 


Ofidlliiior 


Frequency Hmige: 280 (iBO) kHz and 1 
(tO.l) kHz 

Output I.eveli variable from 0 to 3.0 Vrins 
Output Impedance; 50 to 000 ohms 


200CD, 061 A 


DC Power Supply 


Output: 5 Vdc 


021 3 A 


OscilloHcope 


Vertical: 

Minimum bandwidth 5 MHz 
Minimum sensitivity 10 mV/cm 
Input: dc and ac 
Horizontal; 

Range: 1 fJHec/cm to 5 psec/cm 


180 A with 1801 A and 
1821A 


Network Aimlyzer 


No Substitute May be Used. 


8-1 lOA with 8-111 A or 
8.I07A 


Sweep Oscillutor 


Frequency Range: Any frequency within the 
operating range of the Network Analyzer. 


8000A with RF unit as 
required (see Note 1 ) 


20-dl3 Attenuator 


Impedance; 50 ohms nominal 
Attenuation; 20 dB i3 dB 
SWR: 1 .3 max ( 1 kHz and 280 kHz) 
Connector: BNC 


8-101 A with N to BNC 
adapters (see Note 2) 


TrtuiKdueer 


Frequency Range: Same as Sweep Oscillator 


87-lOA. 87-llA, 87-I2A, 
87-1 3 A or 87 -if) A (see 
Note 3) 


Service Cubic (sup- 
plied with 8-1 lOA or 
8407A) 


No Substitute May be Used 


HP Part No. 08110-0032 


HIkI) Voltuge DCVM 


Range: 0 to 0 kV 
Accuracy: i 10% of reading 
Input Impodunce: >120 ohms 


-IlOB with 110-l-lA volt- 
age divider probe. 


4‘iir 8407A Nrlworl' Anaty/rri MoJifl fiilOl/ jwn'ii Otcillniiir tuny Iil- (un). 

'■^OKlllnwiipif lOt 1 (llvlilPr proln-. nicli at III* Moilrl lOOO.lA may In* uirit lii placr of ao-till nlltiiuat 
^Kor H’I07A Nifiwork Analyi-rrauii.- IIP Moilrl 1 16lit A or tINC Tci-, 


ur 
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SECTION VIII 
SERVICE 



a- 1 . INTRODUCTION. 

8-2, This Kuctlon coiUaiiiB pdndpluH of opumtlon, 
circuit dcKcriptionK, lruul)|ushootin|{ |)rf)CuduruB, 
Bchunmlic diii[{nmiB and repair procudureti, 

8-3. PRINCIPLES OF OPERATION, 

8»L A deticripliun of the Kiinplifled block diattram 
a>'d Bcnuml principles of operation are presented 
on the first foldout, A detailed block dlaitram 
description is presented on the back of tlie foldout 
preceding the diagram, Schematic circuit descrip- 
tions ore given on the t)ack of llie foldout preced- 
ing each scliematic diagram. 

8-B. TROUBLESHOOTING, 

8-0, An equipment setup and preliminary instruc- 
tions for all troubleshooting procedures are given 
in Figure 8-'t, 'I’roubleshooting procedures for the 
block diagi'am and each schematic are on the back 
of the foldout preceding the block diagram and 
each schematic. 

8-7, RECOMMENDED TEST EQUIPMENT. 

8-8, The tost instruments and accessories required 
for troubleshooting are listed in Tunic 8-1. Test 
instruments other than tlrosv listed can be used 
provided their performance equals or exceeds the 
Critical Specifications listed, 

8-9, REPAIR. 

8-10. Port Location Aids. 

8-11. The locations of adjustments, chitssls- 
mounted ports and major assemblies are shown on 
the lost foldout. The locations of individual com- 
ponents mounted on a printed circuit board are 
shown opposite the related schematic diagram, The 
port reference designator may be found from the 
schematic diagram, then located on the board. 

8*12. Circuit Board Repair. 

8-13, The printed circuit boards In the 8414A are 
of the plated-through type consisting of metallic 



conductors bonded to both sides of insulating 
material. Soldering can be done from either side of 
the hoard with equally good results. Table 8-2 lists 
required tools and materials. Following are recom- 
mendations and precautions pertinent to printed 
circuit repair work. 

a. Avoid unnecessary component substi- 
tutioir; it can result in damage to the circuit board 
and adjacent componenis. 

b. Do not use a higli-power soldering iron. 
Kxcessive heat may lift a conductor or damage lire 
board. 

c. Use a suction device (Table 8-2) or 
wooden toothpick to remove solder from compo- 
nent mounting holes. Do not nse a s/mrp inotat 
object such as an awl or twist drill for this purpose. 
Sharp objects may damage the plateddhrongh 
conductor, 

d. After soldering, remove excess lliix from 
the soldered men and apply a protective coating to 
prevent contamination and corrosion. See Table 
8-2 for recommendations. 

8-1 '1. A broken or burned section of conductor 
can be repaired by bridging the damaged section 
with a length of tinned copper wire. Allo.v ade- 
quate overlap and remove any varnislj from the 
conductor before soldering wire into place. 

8-16. Component Roplocomont, 

8-16. A general procedure for replacing a com- 
ponent is us follows: 

a. Remove defective component from circuit 
board. 

b. Remove solder from mounting holes using 
a suction desolderlng aid (Table 8-2) or wooden 
toothpick. 

c. Shape leads or replacement component to 
match mounting hole spacing. 

d. Insert component leads into mounting 
holes and position component as original was post- 
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Bucllon vm 
Burvlco 



Modol 8.JHA 



Tiihio H-2, I’rlnU'd Ciririiit SoldofiiiK Ktiu||)im’iU 



It'>m 


Use 


Specification 


Item Recommended 


Soldering Tool 


Soldering 

Unsoldering 


Wattage Ratings; .’17,5 
Tip Temp: 750 - - H()0“F 
Tip Size: 1/8” OD 


Ungar «770 Ihmdle with 
Ungar k 12.’)7 Healing 
Unit 


Soldering Tit) 
general pur- 

pose 


Soldering 

Unsoldering 


Shape: chisel 
Size: 1/8” 


Ungar -“PLl i:i 


De-soldering 

aid 


Unsoldering mulllconnec- 
tion components (e.g., 
sockets) 


Suction device to remove 
molten solder from 

connection 


Soldapulll by the Kdsyn 
Company, Arlela, 

California 


llesin (flux) 
solvent 


Remove excess flux from 
soldered area before appli- 
cation of protective coaling 


Must not dissolve etched 
circuit base board material 
or conductor bonding agent 


Freon 

Acetone 

Lacepter Thinner 

Isopropyl Alcohol ( lOO'.f 

dry) 


Solder 


Component Replacement 
Circuit hoard repair 
Wiring 


Resix (flux) core, high tin 
content (00/-I0 tIn/lead), 18 
gauge (SWG) preferred 




Protective 

Coating 


Contamination, corrosion 
protection after soldering 


Good electrical Insulation, 
corrosion prevention prop- 
erties 


GF DRl- FILM 88, 
General Fleciric Co., 
Silicone Products Dept., 
Waterford, New York 



lioned, Do not force lemb of rephteenient ct)m- 
poncnl into moiinUng Itoleit, Shiirp kwl onds may 
damage plated-lhrougli fonductor. 

Nolo 

Axial lead components, such as resistors 
and tubulm- capacitors, can he replaced 
without unsoldering. Clip leads near 
body of defective component, remove 
component and straighten leads left In 
board, Wrat) leads of replacement com* 
ponent one turn mound original leads. 
Bolder wrapped connection and dip off 
excess lead. 

8-17. Transistor Ropincomont, 

H-18, A general procedure for replacing a transis- 
tor is as follows; 

a. Do not apply excessive heal. See Table 
8-2 for soldering tool specifications, 

8-2 



I), Use a heat sink such as pliers or hemoslat 
between transistor body and hot soldering iron. 

c. When installing a replacement transistor, 
ensure sufficient lead length to dlssi|)ale heat of 
soldering by maintaining about the same length of 
exposed lead . s d for original transistor, 

8-19, Diode Roplocoment, 

8-20, Bohd stale diodes are in many physical 
forms, 'Ibis sometimes results in confusion as to 
which lead or connection is for the cathode (nega- 
tive) or anode (positive), since not all diodes are 
marked with the standard symbols. Tigure 8-1 
«hows examples of some diode marking methods. 
If doubt exists as to polarity, an ohmmeter may be 
used to determine the proper connection. It Is 
necessary to know the polarity of the ohms lead 
with respect to the common lead for the ohmmeter 
used. Ohms lead polarities for some common ohm- 
meters are shown In Table 8-;i, When the ohm- 
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Figure 84, Examples of Diode and Transistor Marking Methods 



meter indicates the least diode resistance, the 
cathode of the diode is connected to tlie ohimneter 
lead whicir is negative witli respect to the other 
lead. 

Note 

Diode replacement instructions ui » the 
same as those for transistor replacement. 

8-21. SCHEMATIC DIAGRAMS, 

8-22, The schematic diagrams in this section 
represent the circuits electrically. They ore not 
wiring diograms, thougl) wire colors me given 
where practical. 



8»2il. The circuits are arranged according to signal 
flow; consequently, some switch and circuit its- 
semhiies may he shown in part on more than one 
diagram. If so, the reference designation is pre- 
ceded by F/0, for “Fart of“, and is followed ,)y a 
notation of the number of parts into which the 
assembly htts been divided, 

8-2'l. The large numbers in the lower right corners 
of the schematics are tlie schematic numbers. 
These numbers ore used to cross reference connec- 
tions between schematics, 

8-2B, Some of the general information obtainable 
from the schwnatics is shown In Figure 8-2, Notes 
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Table H»U. OhinmelecK Utied lor 'rrauKlhlor 'I’ltsllnn 



Ohmmeter 


Range! s) 


Open Circuit 
Vollages 


Short Circuit 
Current 


Lead 


Color 


Polarity 


< < 


Rx IK 
Rx lOK 
R X lOOK 
Rx IM 
Rx lOM 


l.OV 

l.OV 

l.OV 

l.OV 

l.OV 


1 mA 
100 a A 
10 aA 
I aA 
o.i a A 


Ri-d 

Black 


f 


HP 410C 


Rx IK 
Rx lOK 
R X LOOK 
Rx IM 
Rx lOM 


> > > > > 


0.57 mA 
57 aA 
5.7 a A 
0,5 a A 
0.05 a A 


Itetl 

Black 


f 


HP'iim) 


R X too 
Rx IK 
Rx lOK 
R X lOOK 
Rx IM 


l.iv 

l.iv 

l.iv 

l.iv 

uv 


1.1 niA 

110 a A 

11 a A 

1.1 aA 
0.11 aA 


Black 

Rctl 


¥ 


Simpson 2(10 


R X 100 


l.OV 


1 mA 


Red 

Black 


¥ 


Simpson 209 


R X IK 


l.f)V 


0.B2 mA 


Black 

Red 


+ 


Triplett 030 


R X 100 
Rx IK 




3.25 mA 
3-25 a A 


Varies wllh Serial Number 


Triplett 310 


Rx 10 
R X 100 


— 


750 a A 

75 aA 



and explanations of symbols perlulnlnu to all the 
diagrams are contained In Figure 8-3, Notes about 
specific components, circuits or conditions ore 
given on the diagram to which they apply. 



B-26. As an aid to finding components and as> 
semblles In the set of diagrams, each diagram has a 
box labelled ‘‘Reference Designations*' that con> 
tains all the reference designations appearing on 
the diagram, 
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Tiiblu H-l, OiU'Of-Cireiiit TrimKiKlor TcKUtiK 



r 


Conned Ohmmder 


Measure Resistance 
(Ohms) 


'I’miiKlHtor Tyt’i-' 


Positive 
Lead to 


Negative 
Load to 


PNl’ Germanium 


Small Signal 


emitter 


base* 


200'~2r)0 


emitter 


collector 


lOK-lOOK 


Power 


emitter 


base* 






emitter 


collector 


several hundred 


l»NP Silicon 


Small Sigm) 


emitter 


base* i 


H)K”100K 


emitter 


collector 

1 

1 


Very high (might read 
open) 1 


1 

NPN Silicon 


Small Signal 


base 


emitter 


1 K-:JK 


collector 


emitter 


Very high (might read 
open ) 


Power 


bUHO 


emitter 


200-10(10 




collector 


emitter 


High, often greater than IM 


■To tvm (or irutiiliiiiiriiL'iliiii, ailii •.■■)|U‘t-ior>liiiki> tUorl. MvMHuml rt'klMniirr klimtiil ilrrri'>iM> 



4i»rm6f>’ 



S‘Amr 



A%krtnhly 
PfiH fifth 



HCn: HRhCg DtSigNATlONR 



Nq ^ 


M.Atav 


■o. f 


CIM 




> Abbv 




C 1 




01 



A2 DC REG ULATOR ASS Y (0 8708-600 7) 



Sutirf 
PtH AJ 



\$nnUitn Hrtrtrnt «* 

OtiM^nArrtvT 

/J nor Ifounrnf 
4ir AJ 




lire Cahr, CofctCoih titmr §» Cviit. 

fpiif numfcfriJrnJi/i«** Cnrum/Co^ipf, StvwiJ 
A^prwbrr rt/crU^K* Hn/cr 5iirp, Tfurti Sumhrt 
idmlifiat Ntwmwvr Stnp. E-i-f ^47 tfrrttiirtt 
NMfr, yefhvt Viottt witrtUfL'STO tSfir 



?kci A 

'P 80pf> 



irfei fri/ 

hr hrMt O/tfMrriMi 
iAcjftn r* 
Ayrrnir m«j»f 
Gwpifhi)of>' vnht 



Phi'tn 

GjnoKtof 

/rTformoMiVi 



T 



Sumhrr iruAmfr* 
/’in »/ SkA rf tXA^} 



Figure 6>2, General Information on Schematic Diagrams 
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SCHEMATIC DIAGRAM NOTES 
Uofer lo MIL Kid IBU for Symliols Not Shown 

RiiHlfilimcL* is it) ohmti mid L’nptiL'iinnce In It) mlfrofiinuls unk'Ns olhorwluL' nolud, 
I’/O “ purl of, 

‘♦‘AstorlRk donotoH II fiiL’lory-siiku'ied viiIul*. Value bIiowi, L- Lypieal. Cnpiieilors 
may he oniitled or roKislors jumpered, 



Serewdrlver udjusimeni. 



O Panel eonlrol. 



tlneloheH front panel desinnalionK, ZZZZj L’ndoRes rear panel doHiunaiion. 



Clreull iiKhemhly horderline. 

Other assemhly horderline. 

Heavy line with arrows indieales path and dlreetlon ttf main Kigiml, 

Heavy dashed line with arrows indieales path and ilireeijon of main fuedhaek, 

Wiper moves toward CW with eloekwise rotation of eontrol us viewed frt>m sliaft 
or knob, 

Numhers in eirejes on elreuit ussemhlles show loeattons of test points, 

Lneloses wire color code. Code used (M1L>STD>(I81 } is the same as the resistor 
color code, Dirst number identifies tlie base color, second numiter the wider 
stripe, and the third number identifies tlie narrower stripe. K.g„ (Imt) denotes 
while liase, yellow wide stripe, violet narrow stripe. 



© 



Voltuite roKulalor (breakdown diode). 

Denotes Field Kffecl transistor (FFT) with N*lype base. 



Denotes FB'P with Paype base. 

Denotes Capacitive diode (Varicap, varactor). 
Denotes Silicon Controlled Rectifier. 



P'Type Metal Oxide Substrate FET (MOSFET) 



N'Type Metal Oxide Substrate FET (MOSFET) 
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Figure 8-3, Schematic Diagram Notes 
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SWCtP 05CILLM0R 









10 NUWORK 
ANALYZER 
REfERENCt 
CHANNEL INPUT 
ONLY 



NOlEt FOR 8M7A NETWORK ANALYZERS 
CONNECT THE SWEEP OSCILLATOR 
VTO OUTPUT TO THE 8W7A VTO 
INPUT 



NETWORK ANALYZER 
mainframe HP MMA^ 



TEST HORIzt VERT 

OUT OUIj OUT 



EOU I PARENT 



20 dD 

ATTENUATOR 



OSClUATOR 






OSCILLOSCOPE 



•ipif-'nHio 

2II1II1...JI? 



10 tec 0 0 .,0 

o 

■ ' ■» ' . „ . ’ I 



VERT IN 



SWEEP OSCILLATOR , 
NETWORK ANALYZER. 

OSCILIAICR 

20 dO ATTENUATOR . 
OSCILLOSCOPE . . . . 
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INITIAL EQUIPMENT SETUP: 

a. Remove «.ll.|A eovett end eooneel B.IWA lo Network Aimlyw midorronie with eMender 

oiiblct HP Purl No, 08410-0032, 

b, Set the sweep oHelllalor Tor HlnBle-frequeney opemtlon uiui eoimeet the HE output to the 
NetworU Anulyzer ref'‘renee ebuniiel liiput only. 

operute reBiou. 

d. Set the Network Analyzer test ehunnel Biitn' eontrols for minimum bMit. 

e. Set the 84M A I NTENSlTYeoiilrol fully clockwise, 

L Press and hold the 8414A BEAM CVli 
VERTICAL POS controls to locute the dot In the center of the Polar Display. 

Note 

Perform block dIuBrum troubleshoolInB. 



LOl»|)l(»y reference fDr8H07A. 



Figure 8-4, Setup for Troubleshooting 
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HOW TWO SINE WAVES ARE CONVERTED TO A POLAR DISPLAY 



Model BdldA 




I 

i 



The Model 8'I1>IA Poliir Dlopltiy provides n poliir 
plot of the roliitlve miiunitude and phiise of the 
slBivdls upplled to the Network Amdyzer, Two sIb- 
jmls from the Networli Amilyzer mtiinfmmo, a lest 
slBinil and a phase reference slBnal, are applied to 
the S'lldA. The phase referenee slBiml alternately 
gates on two bridge detectors a sin <? detector and a 
cos 0 detector. The test signal divides Into two 
slgjials, One of these signals is shifted in phase by 
100 degrees and fed to the cos ^ detector. The 
other signal is shifted In phase by *90 degrees and 
fed to the sin <i> detector. Each detector produces 
tm output proportional to the test signal amplitude 
and phase relationship between the lest signal and 
phase reference signal. The detector output signals 
m-e converted to deflection signals which are ap- 
plied to th'! CRT, producing a polar display. 

An understanding of the signal processing may be 
obtained by discussing the trigonometric relation- 
ship between signals, Degln by assuming two sine- 
wave signals, a reference signal, and a lest signal 
which loads the reference signal by some phase 
angle 0, (See figure 8-6.) For this discussion we will 
assume that the angle 0 is approximately «16 de- 
greoBi however, it may be any angle. 

The sine-wave relationship in Figure 8-6 may bo 
converted to a polar relationship as shown in Fig- 
ure 8-6 by laying out the 300 degrees in a circle 
imd projecting the amplitude. The reference and 




Figure 8-6, Phase and Amplitude Relationship of 
Typical Reference and Test Signals 
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Figure 8-6, Conversion of Typical Time- 
Amplitude Groph to Polar Graph 



tost signal vectors are shown on the polar graph at 
zero time. 

Note that the reference signal starts at zero and the 
tost signal leads It by an angle 0 , As time progres- 
ses, the two polar vectors rotate in the countor- 
clockwlse direction. Since both the reforonce and 
the tost signals are at the same frequency, their 
vectors rotate at the same rate, always separated by 
an angle 0 ; therefore, angle 0 or pha.se is measured 
with respect to the reforonce signal. 

The Polar Display must resolve the vector of the 
test signal shown in Figure 8-7 Into a similar form 




Figure 8-7 . Polar Vector of Tost Signal 
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Figure 8-8, Horlzoritul imd Vertical Vectors 
Required to Deflect CRT Beam 



Hint can bo displayed on the CRT. This Is done by 
produclr;^ an tllunilmitod spot on the CR'l' whore 
the arrowhead of the vector would appear, (See 
Figure 8'8.) This can lie Interpreted Into amplitude 
(A) mid phase (t>) by the use of the built-in polar 
graph on the face of the CRT, 

To produce the Illuminated spot on the CRT, the 
amplitude and phase of the polar signal must be 
resolved Into X (horizontal) mid Y (vertical) rec- 
tangular components ns shown in Figure 8-8, 'riiese 
X mid Y signals are applied to the horizontal mid 
vertical deflection plates producing a spot on the 
CR’r representing the arrowhead of the vector. 




Conversion from the two signals applied to the 
lii|)Ut of the Polar Display to the rectangular X-Y 
signal is accomplished by a 80 degree phose-shlfter 
and two phase-detector clrcutls. To understand the 
operation of lliese circuits a brief dlscusslqn of the 
trigonometry used is presented. Figure 8-9 shows a 
vector diagram in the form of a right triangle of the 
signals discussed. From trigonometric relationships 
in a right triangle: 

, ^ Adjacent Si de ^ X Component . 

Hypotenuse A ' 



therefore; 



X Component “ A Cos-?. 



Also, 

^ ^ Opposite Side ^ Y Component ; 
Hypotenuse A 



therefore, 



Y Component >= A Sin <>. 

The sin o detector circuit produces a voltage with 
the value of A sin o. This voltage Is miiphni'd and 
applied to the Y-axls or vertical deflection plates. 
The cos i.'i detector similarly [iroduces a voltage 
that corresponds to the value of A cos b which Is 
amplified and applied to the X-axIs or horizontal 
deflection plates. 

The foregoing discussion explains the method cif 
developing a spot on the CRT that represents the 
behavior of a device under test at one frequency. 
During swept-frequency operation, the device 
under test reacts differently ils the frequency Is 
changed. This causes a continuous trace to be pro- 
duced on the CRT. This trace may be Interpreted 
as follows. Amplitude is proportional to distance 
from the center of the CRT, phase cun be read 
directly from the built-in graticule mid frequency is 
indicated by marker pips superimposed on the 
trace through the Intensity-modulator circuit. 
Marker signals applied to this circuit from a Sweep 
Oscillator cause a bright pip on the truce. In this 
manner specific frequencies may be located on the 
CRT display. 



Figure 8-9, Vector Graph of a Typical Tost Signal 



SIMPLIFIED BLOCK DIAGRAM DESCRIPTION 



Tost-Clumnol Amplitude mid Phase Roforonco Sig- 
nal Inputs. 

A 278-kllz test-channel amplitude signal and a 
278-kIli phase-reference signal are obtained from 
the Network Analyzer mainframe. The test-channel 
signal passes through a preamplifier and divides 
into two signal paths. One signal Is shifted by 90 
degrees and fed to the sine 0 detector. The other 
signal Is fed to a cosine 0 detector. The 278-kHz 
pha.se-reference signal i.s fed to a phase splitter- 
limiter which produces two signals 180 degrees 
apart. These two signals are fed to both the sine 0 
detector and the cosine 0 detector. 

Sin 0 ond Cos 0 Dotoctors. 

The sine 0 and cosine 0 detectors are balanced 
modulator phase detectors. The signals from the 
phase spllller-limiter turn the detectors on one at a 
lime during alternate half cycles of tlie turn-on 
signal. Any signal apiienring at a detector's input 
when it is turned on will be passed through the 
detector and the detector s output capacitor will 
charge to the average of the signal passed through 
the detector. When the Input signal (s in-phase with 
the turn-on signal the detector's output Is maxi- 
mum positive. When the Input signal is 189 degrees 
out of phase with the turn-on signal the detector's 
output is maximum negative. When the input sign jl 
is exactly r90 degrees with respect to the turn-on 
signal the average of the detector's output signal is 
zero. Therefore, a detector's output can vary from 
a maximum positive (zero degree phase difference) 
to a maximum negative (180 degi-ee phase differ- 
ence) and back to a maximum positive (890 degree 
phase difference). The magnitude of the maximum 
positive and negative detector output voltiges Is 
directly proportional to the amplitude of the input 
signal. Because the signal to the sine 0 detector Is 
shifted -90 degrees, the output of the sine 0 detec- 
tor is equal to the amplitude of its input signal 
times the sine of the angle between the reference 
and test channel Input signals (A sine 0), and the 



output of the cosine 0 detector Is equal to the 
amplitude of its input signal limes the cosine of the 
angle between the reference and lest channel input 
signals (A cos 0). 

Vortical and Horizontol Dofloctlon Ampllflors. 

The sine 0 detector's output is amplified and fed to 
the CRT's vertical defied ion plates. The signals 
applied to the deflection plates produce a polar 
display of ihe relative magnitude and phase of the 
signals applied to the Network Analyzer. 

Intonsity Modulator. 

The Intensity Modulator controls the CRT grid to 
cathode bias. Intensity Modulator Input signals 
cause the CR'C’s electron beam to he turned off for 
blanking or intenslfk J for frequency markers. 

There are three signal Inputs to the Intensity mod- 
ulator: one from the Network Analyzer mainframe 
which unblanks the CRT (B-llOA Network Ana- 
lyzers unblank the CRT only when the Network 
Analyzer Is phase locked); the second, a reiw-panel 
connector which may be connected to the sweep 
oscillator blanking output to blank the display 
during swcc[) retrace; the third, another rear-panel 
connector which may lie connected to a sweep 
oscillator frequency marker output to display 
frequency marks on the display by brightening the 
display at the point which represents the frequency 
of interest. 

Power Supplies, 

The 8-ll-jA ol)luins power from the Network Ana- 
lyzer mainframe through the rem* connector. The 
mainframe furnishes +20 volts and -20 volts regu- 
lated which is used for low voltage stages a.id 
which provides primary power for the 8-1 1-1 A high 
voltage power supply. The mainframe also fur- 
nishes 175 Vac which provides primarv po,-/er for 
the low' voltage (260 Vdc) and filament supply. 
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Figure 8-10. Simplified Overall Block Diagram 
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DETAILED BLOCK DIAGRAM DESCRIPTION 



HORIZONTAL AND VERTICAL AMPLIFIERS 

Tnst Channol Amplltwido lii))ut 

Tho li!«L olnniK'l slKmil Ik applk'd lo tho Polar 1)1, s> 
play Unit from olihur iIk> Naiwoik Analyzi'r main- 
fratiia for Hie .slandard 8>IMt\ or from a n ar panel 
UNO eoiinoctor for ilie 1120'H.IMA. The ainptlliule 
of this Kiipml and phaiie relallonKhip with roKpeet <u 
the plinhT leferenee sliiiml eontaias Ihe infnrmaLlon 
Lhal Ik diKplayed on the CUT. 

Switoli, Bonin Coiuor 

The lent ehannel Input Klnnal jKitmunded when the 
Heain C’eiiier pushImUon Ik pressvd or for the 
Il'itl-HIMA when the Auto Beam Cenuirintt eirciilt 
Ik aetivated. With the input KlKiial ip’ounded there Ik 
I o vertleal or horizontal defle-.tlon voltape to the 
CUT, the CUT display Is a dot and the front-panel 
eenterliiK eontrols may he used to loeate 'he dot In 
the eenter of the CUT. 

Pmainpllflar 

The preamplifier is a feedhaelc.pair amplifier with a 
voltaite nail) of ahoul 25. At the output of the 
preamplifier the test ehannel slnnal path divides 
Into two hranehes. The signal In one hraneh is fed 
throunh a d)0 decree phase shifter and driver to the 
sine detei'ior. The sinnal In tlie other hraneh is fed 
Ihrouph a rhiver to the eosine deieetor. 

Phoso Shifter 

The phase shifter retards the pha.ie of one out[)Ut 
of tlie preamplifier lUJ decrees. The test «’hann' I 
input signal Is then two slj?nalK separated in phase 
hy 00 degrees or sine and eosine signals. 

Drivers 

The sine ileteetor driver and eosine deteetor driver 
Isolate the sine and eosine deteetors preventing 
interaetlon w‘th the dlO degree pha.se mlfter and 
preamplifier. The gain through each driver is about 
unity, 

Phnsn Splittor-LImltor 

The phase Kplkterdlmiler amplifies the phase reh 
erenee signal from the n.ainframe. Its two output 
slgnalK are limited to about 5V p>p and fed to the 
sin and eos deteetors. The.se signals turn the 
deteetors on one at a time. 



Sin >1 and Cos 0 Datooiors 

The sine <? and eosliu- deteetors are halaiieed 
modulattir phase detetiors. 'I’he signals from the 
phase spliUer-tiinlier luro the deteetors on cme at a 
'.inie during alternate half eyeles of the turn-on 
signal. When the turn-on signal from the phase 
splitter lilidter eauses I In* vtijlage at A2TPd to he 
|)osltlve (,:;d A2TP7 lo lie negative the eosine s) 
deteetor Is lurne<J on. During t.'ie next half eyele of 
the turn-on signal the sine 0 deteetor Is turned on. 
Any signal appearing at ilu> Input. A2TP,’I or TP 1 5, 
when a deteetor Is turned on will he passed 
through the deieetor iiinl the deleelor's tiutpul 
eapaeiior will charge to ilie average of the signal 
passed through the deteetor. When the Input signal 
(A2TP.’l or TP15) is in-phase with the inm-on sig- 
nal the detector's output Is maximum positive. 
When the Input signal is 1 80 degrees out of jiha.se 
with the turn-on stgiml the detector’s output Is 
maximum negative, When the input signal is 
exaelly it)0 degrees with respeei to the turn-on 
signal the average of the detector’s output .signal is 
zero. Therefore, a detector’s output can vary from 
a inaxiinutn positive tO degrees phase difference) lo 
a in.ixlmnin negative (IM) degrees phase dlt'fer- 
enee) and hack lo a ma.xlmuin positive (dtiO 
degrees pha.se difference ). 'I’he magnitude of the 
maxlimiin t>osilive and negative deteetor output 
voltages Is directly proportional lo the amiilitnde 
of the Input signal, Mecause the signal lo the sine 0 
deteetor Is slnfled -DO degrees, the output of the 
sale 0 dele. -tor s e<|Ual lo the ainphlude of the 
Mgiial at A2TP1' limes the sine of the angle lie- 
iween the reference and lest ehannel input signals 
(A sine .;>), and the output of the cosine 0 detector 
is etpial to the amplitude of the signal at A2TPM 
times the eosine of the angle helwi'cn the referetn’e 
and lest channel input signals (A eos 0 ). 

Buffer Amplifiers 

'I he Ihilfer Amplifiers are differenlial um))!ifi"rs 
with a voltage gain of alioui ten, I'lrase shift 
through these amplifiers is negligilrle. 

Low Pass Filter 

Tire low pass filters fitter out freipien.’les al)ove 10 
kHz will) a eapaeiior to ground and a feedhaek 
loop which couples high frequency signals from the 
output hack lo the input 180 degrees out of phase, 
Tlie low frequency voltage gain through lhe.se 
fillers IS about two, 



SI 

Switch SI, in ltu> lest position, open.s the signal 
patlr from the filt.'i onlput.io that an external volt- 
age can he appliid at the rear-panel horizontal and 
vertleal output cuineelors for Irouhlesliooting lhi‘ 
deflection circuits. 

Vortical and Horizontal Dolioction Drivers 

Tire deftecLion drivers are differential amplifiers 
with pusliqnill oniputs. Uolli output voltages of 
each driver are at aLont +55 Vde with no in|.ut 
siip’al applied, A IV eliange at either driver’s input 
should provide about a lOV ..haiige In eacli c)f its 
outputs, one output going lOV more positive the 
other 10 V less |)osillve, Tlie front-panel horizontal 
and vertical centering controls vary a de bias to the 
iLssociaied driver producing tlie .same effect as an 
input signal. 

Intonslty Modulator Inputs 

The Intensity Modulator controls the CUT grid to 
cathode bigs. Intensity Modulator input signals 
cause the CRT’s eleelron beam to be turned off for 
blanking or intensified for frequeney markers. 

There arc three signal inputs 10 the liit-nisity mod- 
ulator: one from the Network Analyzer mainframe 
wbleh unblanks the CRT (8110A Netwurk Ana- 
lyzers unblank Hie CRT only when the Network 
Analyzer is phase locked); the second, a rear-panel 
eonneetor which may he eomieeted to the .sweep 
oscillator blanking output to blank the dlspl.iy dur- 
ing sweep relraee; the third, another rear-tiaiiel 
eonneetor which may be eomieeted to a sweep 
oscillator frequeney marker output lo display fre- 
quency marks on the display hy lirighiening Hu* 
display at Hie point which represents the frequency 
of interest. 

Switchus 

Switch AIQ2 is turned off by an unblankltig signal 
from the Network Analyzer. Although Hie output 
of A1Q2 at A1TP8 is always a negative voltage, 
when A1Q2 Is turned off iUs output appears 
po.slHve-going to the following stage and the CRT 
is unblanked. Switch AlQl is normally off. Wlicn a 
positive blanking pulse is applied to its input, Q1 
conducts. A1Q2 turns on, the voltage at A1TP8 



goes more negative, ar.d the CRT is blanked, A 
negailvi* marker pidse to switch iiirns<J-l on. 
Ils oiiipiit voltage at AlTl‘8 approaches ground 
and appears as a positive-going input signal lo Hie 
follctwlng stage. This signal is more positive than 
Hie unhlankiiig signal, therefore, tlje ( • ' 's e|ei-- 
troi) beam is inienslfied, 

Difformititil Amplifier 

AlQ.'l and '.JO form a differential amplifier. Tlie 
ainplil'ier gain varies will) iiosilion of Hu* Intensliy 
1 ‘ontrol; liowever, with the intensity control set for 
normal intensity (alunii -O.OV at ATn’6) and the 
intensity limit set for about +110V at ATn*2 the 
amplifier gain is aliout seven or eight. For example, 
if the voltage at An'l'H changes from -5V ((J2and 
Q | off) to -0,1V (CJ2 off CJ-I on), a eliaiige of ahoul 
5V, ilie output at AlTl’,') shr>uid change from 
idioul +70 to about +105V. n citange of idiout 
.’15V. 

Einittor Follower 

The iiuipui of emitter follower (AltJ7) should lie 
about +(55V for a blanked coiulition, idiout +7t)V 
for an unblaiiked eolulilion, and aliout +105V for 
a marker eondillon. 



CRT, CRT Power Supplies 

+ 150V Power Supply, The +150V power siqiply 's 
a regulated supply. Its output provides eolleetor 
voltage for tlie defleet ‘011 drivers. 

High Voltogo Osclllotor. The high voltage osell- 
lator is a free-running niulHvibrator whose frequen- 
cy, 20 kHz t2 kHz, is determined hy the L and C 
of Tl’s primary winding. 

CRT Cathode Supply, One of Tl’s secondary 
windings supplies power to bolli the CRT’s cath- 
ode supply and anode .supply. The eatliode .supply 
I'onsisls of a half wave rectifier and pi .seelitjn 
filter. Its output voltage Is about -2-160 Vde, In 
addllioii to providing de bias to the CRT cathode, 
tlie eatliode supply’s output voltage is used in a 
voltage divider to +1G0V to provide about -2000 
Vde to the focus eoiitrot, 

CRT Anode Supply, The anode supply consists of 
a voltage doubter and pi section filler. Its output 
voltage is about +6100 Vde, 



CRT Grid Supply, The grid siqiply eonslsls of a 
luilf wave reeilfier. Its output voltage is ahoul 
•2500 Vde with the CRT unlilanked, With zero 
volts input from tlie intensity inotlulaUir, the grid 
.supply is referenced to ground: however, an input 
voltage from tlie intensity modulator I'.eeome.s Hie 
referenee voUage for the grid supply. A change in 
the intensity modulator output voltage causes the 
gl’id supply voltage lo change, wlileh ehtiiiges the 
CR’l”.s grid to cathode bias and intensity modulates 
tilt* lieani, 



A 
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C 



A2TP9 2V P.P 




A2TP19 2V P-P 
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SCHEMATIC 1, CIRCUIT DESCRIPTION 



SclH'iimlie I TUOUBLE8HOOTINO 



TEST CHANNEL AMPLITUDE 
input 

The tcKt ehnnnel tiigiml Ik applied to the Polar DIk' 
play Unit from either the Network Analyzer main- 
frame for the standard 8-U-lA or from a rear-panel 
BNC connector for the 1120-8-11-1 A. 

Switch^ Boom Contor 

The lest channel Input is fed to switch A2C1U, 
CR2, which grounds the input when the heam 
center pushbutton Is pressed, or for the 
H26-841-1A, when the Auto Beam Contering cir- 
cuit is activated, During non-beam center operation 
a positive voltage is applied to the junction of CIll 
and CR2, CRl is biased on, CR2 is biased off and 
the input signal is applied to the preamplifier at 
A2Q10, When the beam center pushbutton is 
pressed or, for the 1120-8-1 1-1 A, when the Auto 
Beam Centering circuit is activated the voltage at 
the Junction of CRl and CR2 Is negative, CR2 is 
biased on, and the input signal is grounded through 
CR2. 

Proompllflor 

The preamplifier, A2Q19-CJ20, is a feedback-pair 
amplifier with a voltage gain of about 26, The out- 
put of the preamplifier divides Into two signal 
paths. 

-00 Dogroe Phase ShUtor 

The -90 Degree Phase Shifter A2Q1 shifts the 
phase of one output of the preantpllficr -90 de- 
grees. The test channel signal is then two signals 
separated in phase by 90 degrees or sine and cosine 
signals. 

Drivers 

The sine detector’s driver A2Q2, Q3 and the cosine 
detector’s driver A2Q21 prevent the detectors 
from loading the phase shifter and preamplifier 
output circuits. The gain through each driver is 
about unity. 

Phase Splittcr-Llmitor 

The phase spIittcr-llmlter, A2Q4, Q6, amplifies the 
phase reference signal from the mainframe. Its two 
output signals an; 180 degrees apart and limited to 



about BV p-p. These two signals are fed to the Sin 
and Cos Detectors and turn llie detectors on 
one at a time. 

Sin 0 and Cos 0 Deteotors 

The Sin 0 and Cos 0 Detectors, A2A I and A2A 2, 
are balanced modulator phtise detci-lors, The sig- 
nals from the phase spllttor-llmilcr turn the detec- 
tors on one at a time during alternate half cycles of 
the turn-on signal. When the turn-on signal from 
the phase splitter limiter causes the voltage at 
A2TPti to bo positive and A2TP7 to be negative, 
the Cos 0 detector is turned on. During the next 
half cycle of the turn-on signal the Sin 0 detector is 
turned on. Any signal appetu’ing at the input, 
A1TP3 or TPIB, when a detector Is turned on will 
he passed through the detector and the detector’s 
output capacitor will charge to the average of the 
signal passed through the detector. When the input 
signal (A2TP3 or ’rPlB) Is in-phttse with the turn- 
on slgiial the detector's output is maximum posi- 
tive. When the Input signal is IHO degrees out of 
phase with the turn-on signal the detector’s output 
Is maximum negative. When the Input signal Is 
exactly 10O degrees with respect to the turn-on 
sigmd the average of the detector’s output signal is 
zero. Therefore, a detector’s output can vary from 
a maximum positive (zero degree phiue difference! 
to a maximum negative (180 degrees phicse differ- 
ence) and back to a maximum positive (300 de- 
grees phase difference). The magnitude of the 
maximum positi* -; and negative detector output 
voltages is directly proportional to the amplitude 
of the Input signal, Because the signal to the Bin 0 
detector is shifted -90 degrees, the output of the 
Bin 0 detector Is equal to the amplitude of the 
signal at A2TP1-1 times the slue of the angle be- 
tween the reference and test channel Input signals 
(A sin 0), and the output of the Cos 0 detector Is 
equal to the amplitude of the signal at A’iTPM 
times the cosine of the angle between the reference 
and test channel input signals (A cos 0 ), 

Buffer Amplifiers 

A2Q7 through QIO and A'2Q22 through Q26 ore 
differential amplifiers with voltage gains of about 
ten. Phase shift through these amplifiers is negli- 
gible, An adjustable bias voltage is provided 
(A2R32, R33) to set the rear-panel horizontal and 
vortical output voltages to zero with no tost chan- 
nel Input signal (Beam Center pressed). 
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4 DETAILED BLOCK DIAGRAM 
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i>Atir or A? co-oi.'oitvAir co^vtrjtrii Asttwriuv tooAiA-ro?ni i oi ? 




8-13 



— . 









-IMMII *AM-i 






Bootlon vm 

Burvknj 



SCHEIVIATIC 2 , CIRCUIT DESCRIPTION 



Low Pass Plltoi 

The low ptiKs fllierii A2CJII ihrmiijii gi-l mut 
A2Q20 lliroU|{h Q2U flUer oui fiequeiu'li’H uliooL 
10 Itllit with II I'lipiietloi' to i^rouiul mid a feedhat’k 
loop whieh t'oupk'fi hi|{h frecpioney alipmlii from tin* 
output hiudt to the input IHO dejjrees out of phiiKe, 
The low freqiiL'iU’y volUine i;ain thioui^h Iheia’ 
IIIlei'K la iihout two. 

SI 

Kwiteh SI, in the test position, opens the siiiiial 
path from the filter output so that an e.'cua'iial volt* 
aite ean he applied at the rear*panel horizontal and 
vertieal output eonneelors for trouhlesliootinn the 
deflection circuits. 



Vurtkal and Horizontal Dofincllon Drivers 

Till* derU'cilon drivers A2(}15 ihi'oiij{h t^IH and 
A2tJ.'IO lhrou|{li Q.’t.’t are illffereiillal amplifiers 
with puslnpitll outputs, IJoth output vo|ta[{es of 
each driver are at ahout iIjO Vde with no Input 
hIkiiiiI applied (heam 'n eenler of CItT), A IV 
ehanite at either driver’s ln|itii should produce 
ahout a lOV chaniie n. 'uh of Us outputs, one 
output itoilii* lOV more | ,i ve the other lOV le.ss 
positive. The front*paiicl horizontal and vertical 
centering controls vary a tli- reference vciltaite to 
llu* associated driver prtiduclim the sanie effect as 
an Input siitnal. 
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Figure 8-lB. Low Pass Filters and Horizontal and Vortical Drivers, Component Identification 
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Vertical Drivers, Schematic Diagram 
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SCHEMATICS. CIRCUIT DESCRIPTION 



Inputs 

The IiUenKlty Modiiliitor coiUrolti the CUT itrld lo 
euthode bills. Inlenslly Moduliilor Input kIhiviIk 
cause the CP.T’s electron beam lo be turned off for 
blanking or Intensified for frequency markers, 
There are three signal Inputs lo the Intensity mod- 
ulatort one from the Network Analyzer mainframe 
which unblanks the CUT (H-llOA Network Ana- 
lyzers unblank the CUT only when the Network 
Analyzer Is phase locked); the second, a rear-panel 
connector, which may be connected to the sweep 
oscillator blanking output to blank the display dur- 
ing sweep retrace; the third, another rear-panel 
connector, which may be connected lo the sweep 
oscillator frequency marker output lo display fre- 
quency marks on the display by brightening the 
display at the point which represents the frequency 
of Interest. 

Switches 

Switch A1Q2 Is turned off when the Network 
Analyzer Is phase locked. Although the output of 
A1Q2 at A1TP8 Is always a negative voltage, when 
A1Q2 is turned off Us output appears positive- 
going to the following stage and the CUT is 
unblanked. 

Switch AlQl Is normally off. When a positive 
blanking pulse Is applied to Its input, AlQl con- 



ducts which turns AlQ2on. The voltage at AITI’H 
goes more negative and the CUT Is blanked. 

A negative marker pulse turns switch AltJ-l on, Us 
output voltage at A1TU8 approaches gianind and 
appears as a positive-going Input signal to the fol- 
lowing stage. This signal Is more positive than the 
unblanking signal; therefore, the CUT's electron 
beam is Intensified. 

Dlfforontlal Ampllflar 

AIQ.'I and QU form a differential amplifier, 'riu* 
amp'lfier gain varies with jjoslikm of the front- 
panel Inlenslly control; however, with the Intensity 
control set for normal Intensity (about -.’I.OV at 
A1TP5) and the intensity limit set for about 
+U0V at AITP2, the amplifier gain Is about seven 
or eight. For example. If the voltage at AITP8 
changes from -5V (Q2 and Q-l off) to -O.IV {(^2 
off CJ-I on), a change of about bV, the emtput at 
AITPU should change from alioui >70 it) about 
+ 105V, a change of about U6V. 

Emlttor Follower 

The output of emitter follower AKi7 at A1TP7 
should be about +06V for a blanked condltkm, 
about +70V for an unblanked condition, and about 
+10BV for a marker condition. 
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Figure 8>17. Intensity Modulator, Component identincation 
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Figure 8-18^ Intensity Modulator, Schematic 
Diagram 
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SCHEMATIC 4, CIRCUIT DESCRIPTION 



CRT, CRT POWER SUPPLIES 

^•1G0V Power Supply, Thu HGOV power supply Is 
II ruKUltiKcl supply, liururunuL* Ampllflur, 
sensos u uhaiiHu in oulpuL voltiiyu, nmpliflus Hint 
uhmiKu and Inverts ihu polarity of ihu uhaiii^u. Thu 
output of the rufurunuu ampllflur uhatiKus thuuon- 
duction of Driver A.’ICJl, whiuh uhaniius thu uon- 
dilution of Surlus Ilui^ulator AGCJ3. Thu surlus ruKu- 
lator acts as a variahlu ruslstor whose rusistanuu 
varies Inversely with euljuctor curruni; i.u,, If the 
series regulator's base voltai^u goes in a nuf^atlvu 
direction, its collector current decreases, dropping 
more vollaKe across the ruKulator, decreasing out- 
put voltaije, 

HIqIi Voltfloo OBOillutor. Hlijh Voltage Oscillator 
Ql, CJ2 is a free-ruiininii mul.lvibrator whose 
frequency, 20 kID, i2 kHz, Is determined by the L 
and C of T1 *s primary, 

CRT Cathodo Supply, One of IT's secondary 
windings supplies power to lb- CRT’s cathode 



A 

A3TP2 BO mV p.p 




supply luul anode supply. The cathode supply 
consists of a half-wave rectifier and pi section 
filter. Its output vollaite Is about -2-150 Vdc. In 
addition to providln« dc bias to the CRT.-atlmde, 
the cathode supply's output voltat{e Is used in a 
vollaite divider to +150V to provide about -2000 
Vdc to the front-panel focus control, 

CRT Anodo Supply, The anode supply i onsisls of 
a voltage doubler and p| section filler. Us output 
voltage is about +5100 Vdc, 

CRT Grid Supply. The |,Tid supply consists of a 
half-wave rectifier cir peak detector. Us output 
voltage Is about -2500 Vdc with the CRT un- 
blanked. With no input from the Intensity modula- 
tor, tlie urid supply is referenced to ground: how- 
ever, an input volla|re from the intensity modulator 
becomes the reference voltage for the |,Tid supply. 
A change in this input voltage causes the |»rid 
supply's output vollahe to change, whii'h chaniies 
the CRT's in’id to cathode bias, 

B 
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Figure 8-19. CRT High und Low Voltage Supplies and +150 Volt Supply^ Component Identification 
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Figure 8-20. CRT High and Low Voltage Supplies 
and +160 Volt Supply » Schematic Diagram 
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Figure 8-21, Mainframe Plug-In Connector Detail for H26-8414A 
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Figure 8-22. Mainframe Plug-In Connector Detail for Standard 8414A 




Figure 8-23. Interconnection Diagram 
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Manual changes 

MANUAL IDEH)1FfCATI0N 

Model NumbenB<IMA 
Dale Prlnlod: Sept. 1973 
Pari Number: 08414-900 1 6 



This Bupplcmcnt contnlnt Important Infoniiatlon for correcting manual errors and for adnpiInB the 
manual to Instruments contalnini improvements made after the printing of the manual. : 

7 ninkcnil ERRATA corrections and all appropriate serial number related changes 

mdlcatc^ In tpe tables below, 



• - NEW ITEM 



fiaifal Profit or Numbar Maka Manutl ObinBot 

1 1 44A0:636thru ’ 

I I44A Prefix I 



1.2,3 

, 2 , 3 , 



IS3IA 

1545A 



1607A 

16I6A 

2030A 

2145X00101 thru 
2I43A00272 



ERRATA 

Page 5-4, Paragraph 5-10; 

In SU.-P g, change AIR37 to A2R37, and change A3R20 to A3RI0, 

Page 6-3, Table 6-2: 

Add AIR42 HP Part No. 0698-3151 R:FXDMETFLM2.87KOHM 1%1/BW, 
A1R43 HP Part No. 0698-0090 Rt FXD MET FI.M 464 OHM Itb 1/2W, 
AiR44 HP Pan No. 0698-0084 R; FXD MET FLM 2.I5K OHM 1% 1/8W, 



Sarlal Prolix or Number Mika Manual Ohanoat 

^5A00273 tliru ~ " 

2145A Prefix 1-9 

234IA l-tO 

2416A 1-1 1 




19 DECEMBER 1984 
18 pages 



WKm heWlett 

WL'KM PACKARD 



PrinKtt InUJSA 



• ■ ' •> . 13. 



%!■ ji^,. 






' ’ -1 : 1 . ‘ M ' M ' U . ■ r ' 

084l4.900Ji/ ■ 

\ ' ' ! ' - . f i i t ♦ 

EBBATA (Coiil'()) ' ; I - i , ^ ' 

Pfljje 6*3, Table 6*2t 

Change A2C3 and A2C8 to HP Port Number, 0160-2053. 

P«(ic 6-4, Table 6-2{ ' 

Cliahge A2C13 10 HP Purt Number 0160-2055, 
i Change A2CI4 10 HP Port Number OI4<W)I94,CtFXD MICA no PF 5%, 

• Change A2C28 to HP Part Number 0)60-4300, CER ,047 uf lOOV, 

Qtange /2C3I, /2C32, and A2C35 to HP Part Number 0)60-2055, 
atingc A2C36 to HP Part Number 0)40-0)94, OFXD MICA ) )0 PF 3%. 

• Cl>angcA2C50 to HP Pan Number 0)60-4300, CER ,047 uf)00V, 

Qiangc A2C5) to HP Part Number0)404)199, C:I^D MICA 240 PF 5% 300V, 



Page 6-5, Table 6-2: ' 

Change A2LI and A2L7 to HP Part Number 9)00-2578, COIL/CHOKE l.’OO UH 5%. 

Change A2Q23 and A2Q26 to HP Port Number 1854-0475, 



Page 6-8, Table 6-2: 
Add the following: 






Model B4I4A 



Referanca 
, DQilgnallon 


HP Par) Number 


Oeicriplion 


A3 Assembly 
(See Description) 


084I4-6003I 


H.V. POWER SUPPLY ASSEMBLY 
INCLUDES: A3 BOARD ASSY (084 1 +60037) 

W2 CABLE ASSY (00)40-61606) 
MOUNTING BRACKET (0841+0006) 
HV INSULATOR (084 1+0020) 



gc 6-8, Table 6-2; 

Change A3C4 to HP Port Number 0180-3435, CD7, CAPACITOR-FXD 220 UF +100-10% 63 VDC AL 
(Recommended Replacement), 



Page 6-10, Table 6-2: : 

Change Q) to HP Port Number 18344)8)4, X-N 2N3054A (Recommenced Replacement). 

OiangeQ2 to HP Part Number 18344)814, X-N 2N3054A (Recommended Replacement). 

Change R) and R2 to HP Part Number 2100-3935, RtVAR COMP IR OHM 5% 5T. 

Page 6-11, Table 6-2: ' ' “ 

Change Item i, first entry, HP Parc i^umber, to 08414-20031. 

C^nge Item 6 to HP Port Number (i84)4-00025,' 

Change Item 8 to HP Port Number 084)4-000^0, 

^d after hem 8 the following witli Item, Number “P/0 8,“ HP Port Number 69604)001, Hole Plug, .5000 

aangcItem9toHPI^anNumbcr08tl4-00026, * 

’ Change Item 10 to HP Part Number 08414-30020. 

Change Item I) to HP Part Number 3000-9)40. ; ^ 

Add Item 13, HP Part Num^ber 0841+2033, Prnel-Rear Siib. 

Add Item 13 callout to (he rear lubpanCl on the droving. 

Add Item 14, HP Part Number 0841+2007. Panel, From ^ub. ( t 
Add Item 14 callout to the front subpane) on theWwing. 

• . i I 



} 



1 




084H-90016 



Model 8414A 
ERRATA (Conl'd) 

Page 6-12, Table 6-3t ' ' 

Add HP Part No. 0690-0090 RtFXD MET FLM 464 OHM 1% 1/2W; Mfr, 284S0, 0693-0090, 1, 
aionge HP Part No. 0698-3151 TQ to 3. 

Page 6-14, Table 6-3; 

Change 08414-2014 to 0S4I4-2003I. 

Page 8-0, Table 8-lt 

, Change Service able to HP Part No.08410-60067, 

Page 8-13, Figure 8-13: 

Add '‘R73*’ between C34 ond RllO, 

Page 8-13, l^gure 8-14: 

Change Part Number of A205 Current Source to 1854-0071. 

Change A2Q7, A2Q8, A2Q22, A2Q23 to HP Port Number 1854-0475. 

Page 8-15, 'Figure 8-16: 

Change A2QU, A2QI2, A2Q26, and A2Q27 to HP Port Number 1854-0475. 

Change A2C28 and A2C50 to ,047 uf, 

i i ' 

Page 8-17, Figure 8-18, In Assembly Alt 
Add A1R42, a 2.87K ohm resistor from AIQl emitter to ground. 

Add AIR43, a 464 ohm resistor from AICR2 to junction of AlCRI and A1R6. 

Add A1R44, a2.|5Kohm resistor from AIQ4 collector to junction of AIQ2 collector ond A1Q3 base. ' 

Page 8-19, Figure 8-20: 

Change A3C4 to 120UF,; 

On potentiometer R5D (TRACE ALIGN), place “CW” on the pther side of the control sylnbol so thot in the fully 

clockwise position, the bottom of LI Is connected to -20V. 

CHANGE1 

Page 6-9, Table 6-2t 

Change A3R8 to HP Port No. 0698-3441 RtFXD MET FLM 215 OHM 1% I/8W, 

Page 8-19, Figure 8-20: 

Change A3R0 to 215 Ohms. 

CHANQE2 

Page 6-10, Table 6-2: ‘ ' 

Change VI to HP Part No, 5083-1670, ’ 

CHANGES 

Page 6-8, Table 6-2: 

Change A3C6, A3C7, ond A3C9 to HP Part No, 0160:0062 CF .015UF ± 10% 4000VDC, 

CHANGE 4 

Page 6-1 Liable 6-2: 

Change Item I, first entry to HP Part Number 08414-20034. 

Page 6-14, Table 6-3: 
t Change 08414-20031 to 08414-20034, 

CHANGES 

' . ■ 1 ■ ■ 

Page 6-11, Table 6-2: 

Change Item 1, first entry to HP Part Number 08414-20031, 

Page 6-14, Table 6-3: 

Change 08414-20034 to 08414-20031, , 
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CHANGE 0 

PURC 6*10, Toble 6*2t 

i Change VI 10 HP Part Number 3083-1622. 

CHANGE? 

Page 6-8, '/‘able6*2t i 

I ‘ Otange A3 to HP Pan Number 084)4-60037 (Recommended Replacement). , 

h Change A3C4 to HP Part Number 0180-3435. CD7. CAPACITOR-FXD 220 UP +100-10% 63 VDC AL 
1 (Recommended Replacement). 

Oiangc A3C5 to HP Part Numbcr0l60-0I27,CD2, CAPACITOR-FXD I UF ±20%25 VDCCER. 

I • Add A3CR8 HP Part Number 1901-0050, CD3, DIODEiSILICON 75V, 

' pige 6-9, Xable 6-2{ 

Delete A3R8.i 

, Add A3RI3 ond A3424 HP Part Number 0737-0401, CDO, RiFXD METFLM 100 OHM 1% l/BW, 

Page 6-10, Table 6-2f 

Add CRI and CR2 HP Part No, 1901-0039, CD8, DIODE SWITCHING 30V 300MA 8NS, 

Page 8-19, Figure 8-20: i 

Chtmge high voltage osclllnior circuit as shown In attached partial schematic (Figure 8-20b). 

CHANGES 

qiangw* Model 84I4A to Model 8414B and Incorporate 08414-90028 84I4B Manual Supplement as part of this 
. manual package. 

CHANGES 

Page 6-9, Table 6-2r 

Change A3R13 and A3R24 to HP Part Number 0698-3441 CDS RESISTOR 215 l%.l25WFTC-0± 100 . 

Page 8-19, Figure 8-20: 

? Change A3RI3 and A3R24 to 215 (Refer to Figure 8-20b In Change 7 ofthls Change Sheet.) 
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CHANGE 10 

Page 6-9, Table 6-2: 

Change A3R15 and A3R24 to HP Part Number 0698-3441. CDS, RESISTOR 215 1% .125W F TC-OtlOO 
(Factory Selected Value), 

Page 8-19, ngurc 8-20: 

Change A3R 13 and A3R24 to 2 1 5 and add for Factory Selected Value, (Refer to Figure 8-20b (n Change 7 of this 

Change Sheet) 

CHANGE 11 



Page 6-3, Table 6-2j 

Change A2 to HP Part Number 08414-60041, CD7, ASSY; COORDINATE CONVERTER — PREFERRED 
REPLACEMB)4T FOR THE 08414-6028 COORDINATE CONVERTER. 



Pa^ 6-4, Table 6-2r i 

Add A2C52 and A2C53, HP Part Number 0160-4834, CD6, CAPACITOR-FXD .047UF ± 10% lOOVDC CER. 
Page 6-6, Tob,'e 6-2: 

Add A2Q34, HPPijrt Number 1854-0477, CD7, TRANSISTOR NPN 2N2222A SI TO-I8PD-300MW, 

Pag- / 6-8, Table 6-2. / ' 

Add A2R113, Hpk'art Number 0698-3440, CD7, RESISTOR 196 I%.I25WFTC-0±100. 

> Add A2RI14, F(P Part Number 0757-0438, CD3, RESISTOR 5.IIK 1%, 1 25 W FTC-0 ±100. 

Add A2RH5 atjd A2RM6, HP Part Number 07574)442, CD9, RESISTOR lOK 1% ,125W F TC-0± 100. 
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CHANGE 11 (Oonrd) 




Page 8-i3, Rgure 8-13: ’ 





Repta(x the existing Pltnse Sliifler end Pliase Detectors Component Identtiicaiion diagram with the one supnlkd 
in this change sheet. 

Poge 8-13, Figure 8*14; 

cxistf *^^^*'* **8 ^*'**^*^ *^**°** Schematic diagram (supplied in this Change Sheet) onto the 

Poge 8*15, Figure 8*l3t 

Replaa the existing Low Pass Filters and Horizontal and Vertical Drivers Component Idenllficatlon diagram 
with the one supplied in this Change Sheet. 

Pogc8-l5, Fljurip-|<5: . , ' 

Change A3 In the lipper left-hand corner or the schematic to HP Part Number 08414-60041, CD7. 

: • CHANQE12 

Page 6-8, Table 6-2{ 

aangc A3 to HP Part Number 08414-60042, CDB. (Recommended Replacement). 

Poge 6-9, Table 6-2: 

Qange A3R13 and A3424 to HP Part Number.0757-0401 CDO, RtFXD MET FLM 100 OHM 1% I/8W. 

Add A3R25 end A3R26, HP Part Number 2l(XW554 CD5, RESISTOR-TRMR 500 10% C TOP-ADJ I-TRN. 

Page 8-19, Figure 8-19: 

Replace the A3 Component Identification diagram with the one supplied in this Change Sheet (Figure 8-19 
Change 12). ’ 

Page 8-19, Figure 8-20: 

Change the High.VolUge Oscillotor circuit as shown in the attached ponlal schematic (Figure 8-20c, Change 12). 

: i i' 
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Figure 8‘13. Phase Shifter and Phase Detectors; Component ldent(ftcation (CHANGE II) 
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NOTES 
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Part of Figure 8-14, Phase^Sh(fter and Phase Detectors Schematic Diagram (CHANGE JI) 
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